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in 
many © 
kinds 
i 
materials 


Here's 7 saws in 1 in a handsome, 
streamlined polished aluminum hous- 
ing. Truly portable, use it anywhere... 
never needs lubrication. 


The Weller Sabre Saw offers power and 
performance found only in saws costing 
much more. And it has many exclusive 


MAKES EVERY KIND OF CUT 


(Wellor SABRE SA 


shapes 
with grain 
against grain 


portable 
jig saw 


features; such as its strain-relief design 
that eliminates blade breakage. 


Smooth, steady cutting is provided by re- 
ciprocating motor ...no gears to wear or 
parts to replace. Supplied with 3 special 
blades for fine work, rough cutting and 
metal, and blade adjustment wrench. 
Guaranteed for one year. 


This Practical Self-Study Course will give you 
A COMPLETE MASTERY OF 


i MATHEMATICS 


EASILY, QUICKLY 
learn Mathematics ... get a BETTER JOB! 


to help them 


A very simple and interesting 
been prepared 
has devoted a 


ielp every day in 
‘They all need trained men, men 


MATHEMATICS For Self Study 


By J. Thompson, B.S. in EE, A.M, Dept. of Mathematics, Prat Institute 
A COMPLETE COURSE AND REFERENCE LIBRARY 


start right (rom the bexinning with a review of arith. (ST vc we 


‘Simplified Methods 
Prof, Thompson, the author of 
‘boo 


Then, step by step. you 
‘how stmple it alt can 


‘Thousands of Jobs 
Are Waiting tor Trained Der 
INDUSTRY is working at top cx 


SF THESE JOBS 0 hnowlean of 
mathematic i requiced, 

Remember, mathematiceithe foun 
‘ation of ail technieal work. Give 
Yyourselt this base 
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PS Readers 


TALK BACK 


In Defense of “Deadliest” Bomber 

IN reference to Mr. Heason’s letter of 
complaint [June] about glamorizing 
bombers, I should like to point to a few 
things he has left out. As concerns the 
B-52 being a “deadliest bomber,” it must 
also be remembered that it is our best in- 
surance policy for peace. It also has glam- 
or as one of the greatest engineering mas- 
terpieces of all times. 

I believe Mr. Heason sleeps sounder at 
night knowing that there are B-52s sta- 
tioned in England ready to protect him. 

Perer D. VEILLETTE, 
West Hartford, Conn. 


He Likes Picture News 

I’p LIke to compliment you on the im- 

provements in Poputar Sctence, such as 

Picture News. It’s better than having to 

scramble through the whole magazine 

searching for one thing or another. 
Micnaet Smrrx, LaGrange, Ill. 


No, Sir, You're Not Crazy 

Mr. Putt McCarrerty of Cedar Rap- 
ids, Iowa, says he has a pile 6’, 5” high of 
Poputar Science magazines which date 
back to Nov., 1930. I have him beat by 
about 13 years. My pile dates back to 


July, 1917. My wife says I'm crazy for 
saving anything that long. 
Francis F. Rosen, Faribault, Minn. 
DKW Outperforms the SAAB 
I nave just finished your article, “What 
You Get in the Foreign Economy Cars,” 
[June] and though I thought it a good 
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article, I feel that a more appropriate two- 
cycle-engine car to test than the SAAB 
would be the German DKW ... It has a 
top speed closer to 85 m. p. h. than the 
75 your specification list says. It is a full 
five-passenger and, in the sedan, six-pas- 
senger. It is very much less austere than 
the SAAB. It is unexcelled in handling 
and has excellent performance (0-60 
about 20 seconds). 

Micuaet J. Stone, Falls Church, Va. 


Foreign-Car Figures 


Reapinc PS with the usual close atten- 
tion, I seem to find two contradictions in 


a Ye 
449 
gor? 

LEX 


the tabular data (on the little foreign 
cars), pages 64 and 65 of the June issue. 
‘The very nice Borgward Isabella engine 
is given a displacement of 14.9 cubic 
inches, This seems improbable, especially 
for a 60 hp. rating. The Citroen 2CV is 
credited with the ability to accelerate 
from zero to 50 m. p. h. in 1344 seconds. 
My guess is that the figure should be 
23Y%. 
Rosert Kruse, Madison, Conn. 
Right as rain on both counts. The 
Borgward displaces about 91 cubic inches, 


The Citroen’s acceleration should have 
read 23 seconds. 


Puzzled Puzzlers 
In your article, “Success Without a 
College Degree” [June], I disagree with 
the answer to question No. 1 of your 
sample mechanical-aptitude test. How- 
ever, the drawings are not accurate 
enough tobe sure. It appears that E makes 
an octagon instead of B. 
Max A. CHAPMAN, Dearborn, Mich. 


. . . I discovered a mistake: Question 


Does 


your 


engine 


feel only | 
half-there? 


Then see your 
DOCTOR 


If the years and the miles have 
taken the power and punch out 
of your engine’s horsepower— 
your Doctor of Motors, knows 

ow to make your engine feel 
all there—alert, responsive and 
fun to command! 

Skilled mechanics everywhere 
restore that New r Feel by 
installing Perfect Circle 2-in-1 
Chrome piston rings. Here’s 
why: Perfect Circles are plated 
with thick, solid chrome that 
resists wear—more than doubles 


PERFECT 


OF MOTORS 


and assur 
a miles of driving pleas 
ure and satisfaction. 

For long life and responsive 
power with positive oil control, 
ask your mechanic to install 
Perfect Circle 2-in-1 Chrome 
piston rings in your engine. 
Perfect Circle Corporation, 
Hagerstown, Indiana; The 
Perfect Circle Co., Ltd., 888 
Don Mills Road, Don Mills, 
Ontario, Canada. 


CIRCLE 


2-IN-1 CHROME PISTON RINGS restore that New Car Feel 


‘ou'll. be 


surprised 
auiekly and eco- 
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| See Them | 
| Now! 
2 NEW | 
| HOMELITE | 
1 | 


Chain Saws 
.-- both 6 Horsepower! 


19 Pounds 
Direct Drive 
fest-cutting direct 
chain saw. Light 
weight goes anywhere easily. Cuts 8° oak in + 
seconds, 18” pine in 14 seconds. Perfect for cut- 
ting firewood, clearing campsites, building 
shelters. 


22 Pounds 
Gear Drive 
Here's the real profes- 
sional’s saw . . . the new 
6-22. Plenty of power 
to bring down trees up 
to 7 fect in diameter, fells 20” 


trees in 18 
seconds. Perfectly balanced for easy handling. 
Makes any type of cut in any position . . 
buck 


fells, 
limbs, notches, trims. 


“CW 


LAST CHANCE TO WIN 
CONTEST CLOSES SEPT. 30! 


cing given away by Homelite District 
PLUS hundreds of chon sows eworded by 
dealers in their own local contests. Not 
ing to write, no obligation! See your Homeli 
today! Contest limited to residents of 
1d States and subject to local, state, county ond 


city laws, 


9209 RIVERDALE AVE, PORT CHESTER, N.Y. 
Homelite builds and sells more chaia saws thon any 
‘ether company in the world. 

In Canada: Terry Machinery, Utd. 


6 Porutar science 


No. 1 on your mechanical talent test has 
two answers, B and E. 
JERoME Biotcky, Des Moines, Iowa 


. Any mechanic can plainly see the 
answer is E, not B. 
M. M. Moore, Moonachie, N. J. 


. . It looks to me as if E is just as 
good a fit as B to make up the figure. 
Jor Mann, Roslyn, Pa. 


. No doubt many other readers were 
as surprised as I to learn that the un- 
equal-sided pieces in B of the first ex- 
amination question on your aptitude test 
would fit together to make the octagon. 
E is the obvious correct answer—cut out 
the pieces and try it. 

That someone erred is perhaps not im- 
portant, but it does seem that in extend- 
ing the do-it-yourself craze to self-tests on 
everything from sex to psychology, we are 
often prone to take the word of self-styled 
experts in a series of “yes or no” and 
“true or false” tests which are perhaps 
easier to grade and classify but which will 
do nothing towards real education. 

‘Thanks for an interesting series on edu- 
cation and jobs, 

Lourts Eisen, Phoenix, Arizona. 


<\ 
is 


Our drawings were reduced from the 
size used in the actual tests, and the out- 
lines softened by the color process, so that 
it is practically impossible for anyone to 
decide on the right answer for No. 1. But 
(cross our heart) ONLY the parts in B 
will form that octagon. 


| TV Is a Hog on the VHF Band 


In static that UHF channels are be- 
ing given to VHF television stations as a 
means of equalizing the competition 
(“You Ought to Know,” June], you by- 
pass a major aim of current proposals to 
eliminate VHF television. There is a se- 
vere shortage of channels now, and this 
will worsen as more radio communication 
is needed. VHF television now occupies 


Can you profit by their mistakes? 


You needn’t make that mistake. “going to school,” without inter- 
You can get that better job, those fering with your present job or 
big promotions, the regular raises your social life. 

that so many I.C.S. students re- you con study with I.C.5, of home, 
port. And you can do it without — in your spare time! 


BS wea 


When you study with I.C.S. you but making sure you pick the 
have 257 courses to choose from. course that’s right for you! 
And part of our job here at I. C. 


YOU get expert guidance FREE from 
Lest 


Your opportunity is right here on YOU get 3 FREE books if you meil 
this page, Don’t pass it by. Don’t *** ¢e¥Pen today! 

put it off, Mail the coupon now 
and let us send you our 3-book 2-Cerser Coteleg 


: in your feld. 
career kit. 2. Semple I. C. S. toss 


For Real Job Security—Get an I, C. 5. Diploma! 


of information, 


lining opportunities 


» (Math). 
1. C.S., Seranton 9, Penna. 


civit Geet 
Wrtnenoetie echeotey Bis She athematin 
Aer treme Mechone B shen Stary wring 
susiness 5 LEADERSHIP 
Keconane 

even 


wring sod apoise 
DRAFTING 
STEAM and 


Blesel Power 
omarion Eve 


Brresdne eh Bepeints 

kommer at 5 Sitter bane 

Beate On Pees 

o Bereta Peters Caper ech) 

Sheth ted Pi iy fa 
AuTomorive 


1 Ketomebite ‘teal Lineman 


apace EiPreessionl Enioee (ie) cy Sag Beinn "tS Toot Making 


ine Teneo HIGH scHooL RADIO, TELEVISION 
Bias Fede ‘nd Pasar (Mies Scant Dplome  Conera Bictones Took 


Name — ha ome Asses 


city es State Working Hours AM. to PM 
‘nod resists and coupe to International Cottepondance Schols Canadian, Lt, 


‘Mostra Canada. Special falion Yates ts members ofthe US. Armed Forces. 


en ee SE Eo 


SEPTEMBER 1957 ] 


some 72 megacycles of a band suitable for 
mobile radio and other services that are 
not feasible in the UHF region. 
Television could be restricted to UHF, 

thereby freeing the lower band for scat- 
ter propagation, mobile radio, telemeter- 
ing and other services. As an example of 
the capacity used by TV, a single TV 
channel takes up as much frequency band 
as 200 voice channels. As for Joe Doakes 
needing an adapter for his set—that’s the 
price of progress. 

WruiaM D. Hissarp Jr., 

Silver Spring, Md. 


Wall-Covering Short Cut Sought 

I am looking for some material that 
would stick to old walls either as a bond- 
ing or finish coat—a material that would 
have a plaster type of finish and yet bond 
firmly to the old walls without any type 
of lath support. 
Ricrarp L, ZeRNes, Newport News, Va. 


If a smooth finish is not necessary, you 
could use a heavy textured paint. Rolled 
or troweled on, it gives a textured or 
stucco appearance. We have also heard 


of builders who use joint cement, but here 
again the finish is not smooth. 


Thanks for Library Booklets 
I'm very glad to see your new addition, 
the Popular Science Reference Library. I 
know that everyone who receives these 
splendid booklets will want to keep them 
for future use where time and money are 
factors. Thank you for starting this 
series. 
Frep E. Sacer, Bethel, Kansas 


The next booklet, on home TV repairs, 
will appear in the October issue. 


‘Swing-Sway License Plate gal 
AN arvicie and picture [from a Cali- 
fornia contributor, June, page 200] shows 
how to mount a license plate so it will 
“swing free when the trailer rides through 
tall weeds or roadside gullies.” The traffic 
code here in California, Sec, 158, part B, 
states: “Every license ‘plate shall at all 
times be securely fastened to the vehicle 
for which it is issued so as to prevent the 
plate from swinging. . .” 
J. C. Bransterrer, San Francisco 


New greaseless way to keep your hair 
neat all day...and prevent dryness 


No dry, unruly "'floor-mop hair’ with Vitalis 
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New VITALIS’ Hair Tonic with V-7, 


New Vitalis keeps hair in 
place and pre 

ness with V-7, the grease- 
less grooming discovery. 
You never have an over- 
slick, plastered-down 
look, ‘Try it. You'll like it. 


IF you're that person, here's something that will 
interest you. 

Nota magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

OF course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 

‘over a comparatively brief period? Always provided 
Ghat the rewards were good™a salary ‘ol $5,000 to 
$10,000 and up? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they can be! 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
Accounting position? 

Just suppose you were permitted to work in an 
accounting firm under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. 

*That's the training you follow in 
Bilnciple under the LaSalle Problem 
fethod. 


417 S. Dearborn St. 


‘You cover accounting from Basic Accounting right 
through Principles and Basic Cost Accounting. As you 
go, along, you absorb the principles of ‘Accounting 
ystems and Federal Income Tax. Then you may choose 
Office Management, Governmental Accounting, Com- 
mercial Accounting, Industrial Accounting, or Public 
Accounting and prepare for the CPA examinations, 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study, 

Wil recognition come? The only answer, as you 
know, is that success dees come to the man who is really 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
wwith increased earnings—before they have completed 
it! For accountants, who are trained in organization 
and management, ate the executives of the future, 


Get Free Sample Lesson—Al: 
“Opportunities in Accounting’ 


For your own good get all the facts abou this completely 
new and modern accounting training. Write for Free Sample 
Lesson—also latest book “Opportunities in. Accounting.” 
They will prove that Accounting offers briliant futures to 
those who aren't afraid of serious home study, and will show 

the wide ranke of oppor that exist 
today, Noose or oization if you want 
A position of higher income, grentet pres- 
fige and professional sunding --« MAIL 
THE COUPON Now! 


Accredited Mamber, Notional Home Study Council 


LASALLE EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 
Dept. 9834 


I wane to be an accountant. Send me without obligation, Free Sample 
“also “Opportunities in Accounung.” 


Chicoge 
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Keeping the Home Shipshape 


TO LEVEL WOBBLY FURNITURE, put a gob of 
wood putty on waxed paper, stand the short 
leg on it and press until even with the others. 


Trim off the excess putty and sand smooth, 


MEASURING SPOONS REACH DEEP if you CONVERT A BUNK BED—or build a new one 
lengthen them with tubing. Partly flatten %” without the lower berth—to save space in a 
aluminum tubing, cut the spoon handle to fit small one-child room. Fit the lower part with 
and clamp the tube tightly around it in a vise. doors and shelves for storage closets. 


PAINTING RADIATORS THIS FALL? For a faster, STORE PAINTBRUSHES on a round curtain rod 
easier job, try one of the aerosol spray-on mounted between studs in the garage. Saw off 
paints, Slip sheets of newspaper down behind the ball ends so that the rod can be threaded 
the radiator to protect the wall. through holes in the handles of the brushes. 
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Learn Radio-Television 


Servicing or Communications 
by Practicing at Home 
in Spare Time 


N.RL. SEN! 
tice building 
and TV 


ts with which you prac- 


{mportant postions te Operators and Technicians 
RADIOCTY SERVICING Technicians (are Below) 
Dende in every community. Ther 

‘apected thelr dil spprecata 


— 


Fast Growing Field Offers You 


= 


A 


Good Pay, Success, Bright Future 


than ever and still grow. 
ing fast. That's why Radio TV 
hhas special appeal to ambitious 
men not satisfied with their 
job and earnings, More than 
4.000 Radio and ‘TV stations, 
a Mare than, 160 milion home 
and auto Radios, 40" million 

ALimM TV seta Color TV promises 
femdet added opportunities, For the 
trained man, there are good jobs, bright fu 
tures in Radio. TV Servicing or Broadcasting. 
‘opportunity is the ideal 

success. So plan now to get 


- 


| into Radio-TV. The technical man is looked 


| pay for it, Radio-Television offers that 


Jamis. 


20d 
ind 
. supply traning quickly, 
without expense of (going away to school 
Keep your’ job while training. You learn 
at home in your spare time. NRI is the 
OLDEST and LARGEST home study Radio- 
‘TV school. Its methods have proved success- 
ful for more than 40 years. 


up to. He does important work, gets 
Of work. NRI can 


Added Income Soon - $10, $15 
@ Week in Spare Tim: 

Soon after enrolling, many NRI students 
start to earn $10, $15 a waek in spare time 
fixing sets, Some pay for their training and 

‘enjoy extra hi 

‘enough to start 

NII teaining is pr ets quick resu 
ary (0 understand, well ilustrated lesso 

principles. And vou LEARN: 

BY-DOING by practicing with kits of equip- 
ment which “bring to life” things you study, 


Find Out What NRI Offers 
RI has trained thousands for 
careors in Radio-TV 
you like. Diploma wi 
‘Coupon now. Pas 
envelope. ACTUAL L 
page catalog that shows opportunities 
‘equipment you get. Cost of NRI courses low. 
Easy terms, NATIONAL RADIO INSTITUTE, 
Dept. 758, Washington 16, 


N.R.I. TRAINED THESE MEN goes SEND FOR BOTH FREE ‘ 


1 National Radio Institute 


“1 was repairing Radios 
by "10th" lemon. Now 
} Rave, ood TY. Joh 
MR 

Fort Wayne, Ind. 


“Thad a succesful 
Radio ena shop. Now 


74B, Washington 16, D.C. 


‘ytail_me Sample Lesson and 64-Page Catalog 
1 FREE. (No salesman will call, Please write plainly.) 
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Prize Projects BY PS READERS 


Quarter-Scale Steamer. A 
fix-it shop proprietor with a 
yen for railroading, Frank 
Barto of Phoenix, Ariz., 
put 4,500 man-hours into 
his nine-ton, one-quarter 
size model of a Southern 
Pacific “Daylight” locomo- 
tive. Complete to roller- 
bearing driving boxes and 
sanders, it chuffs around a 
mile of circular track on 
the desert east of Phoeni: 
Three 20-foot orange-and- 
black coaches provide seats 
for 18 passengers. 


He Even Made “Stones.” A 
massive three-flue chimney 
provides both an indoor and 
an outdoor fireplace for the 
John Mihalicks of East 
Liverpool, Ohio. John cast 
the “stones” of concrete, us- 
ing molds of three different 
lengths. The masonry job, 
including a 26-inch-thick re- 
inforced footing, took two 
months of hard work but 
was well worth the effort, 
costwise. The bill for ma- 
terials added up to a little 
under $200, 


Tractor from Scrap. Gar- 
den plowing, grading and 
snow removal are a push- 
over for this 350-pound 
tractor, assembled from old 
auto and farm-machinery 
parts. Builder Bill Gustaf- 
son of Genoa, Ill., used a 
four-cylinder | Continental 
engine from a combine and 
a Willys transmission to 
power it. Front and rear 
axles came from a 1938 and 
1951 Plymouth, respective- 
ly; the rear wheels belonged 
to an old plow. 


etd 4 workshop project of which 19 the Mechanics and Handicraft Editor, Porcian Scienc, 
sad? Send a gvod photograph of 353 Fe will pay 815 for 
fo anda brief descrip 


aach 
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@ Exclusive Sal 


by-Mail Offer! 


© No salesmen, No Canvassers, 
No Representatives Ever Call! 


© Typewriter Shipped to Your 
Door FREE Anywhere in U.S.A. 


© 100% Full Factory Guarantee! 


ATTENTION READERS! This Si-s-week offer olus 
FREE Gifts as shown below NOT avallable anywhere 
‘lse—only by mall and only from Thoresen, ine, 385 
‘Water Street, New York 2, W. Y. Foremost eoast-to-eoast 
Remington Rand’ Distributor. Thowsan: 

already mailed. Rush soupon 


57 Ways to Make 

from $10 to $50 
Weekly in Spar 
Nn 


6 
REPAID. We pay 
ration 


Even’ then you 
ald monthiys, We 


“hat 


, Shaw, you 
iy 


$2200 ‘Tyoewriter 
fall Sen's' marke up 1D 


raven ty other 
FOR ITSELF: 


SELF-INSTRUCTION BOOK 
Starts 


500 Firms Who Us 
Typewritten Lists— 


Some in Your Vicinity! 


Free 


Carrying Cas: 
of Any Extra Costt 


the work den 
business. ‘Not matter where yo 


This Remington Typewriter PAYS FOR ITSELF 
Puts $10 to $50 in Your Pocket Every Week! 


= 


REMINGTON PAYS FOR IrscLr— 
MAKES MONEY FOR YOU! 


SAVE MONEY! 
syePinkey. 7, vou Ae, LOW Factory, prices 


RUSH ONE DOLLAR FOR TYPEWRITERIN mm mm 
THORESEN, inc., Dept. 7-K-145 


(eae a oo 
cen THE TYREWniTen cOLON YOU Wan 


ao 
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“Vd like to see them make... 


CAR UPHOLSTERY APPLIED IN LAYERS, so a sec- 
tion could be peeled off when soiled or worn 
to reveal a new seat cover or door liner w 
neath.—Mrs. S. Sorensen, Mira Loma, Calif. 


AN EASY-TO-PUT-ON DOG HARNESS with the IMPROVED ELECTRIC JUNCTION BOXES with 
buckle at the shoulder. Dogs are aware that built-in, insulated terminals. They'd let you 
the harness m and do a lot of — splice wires without twisting, soldering and tap- 
wriggling.—William Lurgio, Chicago. ing them.—J. W, Li lif. 


PAINT-STIRRING SPRAY GUNS with an air FOOD CANS WITH TOP MARKINGS to give you 
operated paddle wheel to agitate the paint. at least a clue to the contents if a label is torn 
Heavy pigments wouldn't settle to the bottom off. A circle could indicate fruit; a square, veg- 
as you sprayed.—Bruce Stewart, Winder, Ga. _etables; and so on.—D. Lucke, Winona, Minn. 


Everyone has hi We will pay $5 
Hike to 


ease use Govern 
Wd address clearly 
od or returned. 
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Cre a aw INDEX 


BETTER JOB, 


A BRIGHTER 


‘LET DEVRY TECH PREP, 
EVR REPARE YOU IN pomninde 


SPARE TIME AT HOME AS AN 


+ antermeees 


ELECTRONICS 
TECHNICIAN | iwi: 


cere 


a 
NO PREVIOUS TECHNICAL EXPERIENCE ' 
OR ADVANCED EDUCATION NEEDED! | 


Micro- Waves 


Leborers and bookkeepers, store clerks, shop men, farm- Communications 
ers, salesmen — men of nearly every calling —have taken the . 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don’t have to quit your | 
present job. If you are 17 to 55, see how you may get your- 
self ready for a future in the fast-growing Electronics field, 

Whether you prepare at home or in our well-equipped 


Industrial 


Computers 


simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good job in an excitingly 
different field. You may even start a service shop of your own 
Mail coupon for free facts today. 


Automation 
Electronics 
Live-Wire Employment Service Draft Age? 


a We 


Remote Control 
Systems 


ble information 


Chicago or Toronto Laborat you get sound, basic training - Electronics 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 


Broadcasting 


Your Own 


(ld / 
[WA Service Shop 


= TODAY FOR FREE FACTS 
“One of North America’s Foremost Electronics Training Centers 
2 DeVry Technical Institute 


FREE Semple Ls 
1 Secthenis ond YOU. 


Ce 


DeVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 


cme ZONE ___ start 

1 cheek hare If nebject Yo mailtory Waning 

21090 DeVry Tach’ Canadian Training Canter is lncted at 
“426 Reselewn Avance, Toros 12, Onterie 
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Dirt, gum and varnish accumulate constantly in the 
carburetor of every car. And you'll see a big difference 
when you clean yours. You'll get— 


Smoother Idling 
Faster Acceleration 
Greater Power 


It will save you money, too, in gasoline mileage and 
repair bills. 


Carburetor cleaning is easy with GUMOUT . . . and inex- 
pensive. Simply add GUMOUT to your gas tank. It cleans 
as you drive. Or your serviceman will run GUMOUT 
directly through your carburetor while you wait. 


Send for FREE 
Get GUMOUT today from any auto supply store, or wher- Service Bulletin No. 104 
. i “ROUGH IDLING—CAUSE 
ever automotive products are sold. There's nothing like it! AND CORRECTION” 


GUMOUT DIVISION 
Pennsylvania Refining Company, 2670 Lisbon Road, Cleveland 4, Ohio 


Ig rorutar science 


You ought to know... 


The final, delicate part of launching the earth satellite—nudging it off 
the last rocket stage into just the right orbit—will be accom- 
plished by a device that looks like a Rube Goldberg creation 
(see sketch). When the rocket’s acceleration drops to a pre-set 
figure, a weight will release a clockwork time fuse. After 27 
seconds, this will fire explosives to knock out pins and release a 
spring. The spring will give the ball a two-mile-an-hour shove 
away from the rocket (rocket and ball at that point will have 
hit 17,600 m.p.h.). 

What the satellite will do up there has now been settled, too. 
There will be a series of seven test shots (to be completed any 


*¥ es eael Weare <9] Z--d0m - =e. 
Drop in acceleration lets weight release timer ing charge tht tees locking pins 


‘Spring then shoves ballinto orbit 


time now) and six real tries (beginning next spring). The six 
for-real satellites will each carry one of four different instrument 
packages: (1) ionization chamber to measure the sun’s ultraviolet 
radiation; (2) Geiger counter to monitor cosmic rays, plus gauges 
on the outside to record impacts with tiny meteors; (3) magne- 
tometer to test the earth’s magnetic field, and also an inflatable 
ball that will be tossed out to check on air density; (4) meteoro- 
logical devices to measure either heat balance over the tropics or 
the earth’s cloud distribution. 

There are six satellites for the four kinds of instrument package 
in case something goes wrong with any of the firings. 


The '58 cars are coming Up. The full Edsel story is in this issue, pages 
98 and 242. For the others, here’s what to expect: 

© Ford: completely new engine; very extensive restyling. 

© Chevy, Pontiac: both brand-new, bumper to bumper. 

@ Plymouth and the rest of the Chrysler line: staying with a 
good thing, making only minor face lifts. There may be two new 
engines, plus Bendix fuel injection. 

@ Buick, Olds, Caddy: reported to have new suspension 
systems. 

© Merc: a new line of engines plus sheet-metal changes. 

® Lincoln: the world’s longest auto, reports say. 

© Rambler: gingerbread is off, for a completely new look. 

© Studebaker, Packard: a new hardtop plus a Packard version 
of the Hawk. 


A hard look at the young family’s money problems by a California social 
worker has resulted in an up-to-date budgeting scheme (see the 
chart on page 18) that can help you make your purse match 
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You 


ought to know. 


your needs. The figures show what percentages of your income 
should be allotted for different purposes. For instance, if you 
earn $7,000 a year, you ought to be able to allow $350 to $1,050 
a year for installments on a new TV, refrigerator and so on. (Be 
sure you get the right money in the right bracket, though; car 
payments belong under transportation, mortgage payments un- 
der housing.) The chart is adapted from Frances Lomas Feld- 
man’s The Family In a Money World ($2.50, Family Servic 
Association of America, 

215 Fourth Ave., New 

How much should you spend on what? ©“ York 3) .. . Speaking of 
budgets, pants for Dad 


Yearly income 40 $6,500 $12.50 5 
basa Bae Haee Sic and his sons that wear 
is apie two-thirds longer, at a 
po ey price increase of about 
Cong SB% SISK SISK 25 percent, will be in 
Transportation 0% HZ stores this fall. A new 
Toms GK SK ORK kind of nylon called 
‘Health and insurance To nes 1S% “420” is woven with 
Savings Oe = 010% SISK cotton (for work pants) 
Gifts, edveation, ete. H10% 510% SISK and with rayon (for 
Instainent payments 519% 515% SISK dress slacks) . .. Regu- 
Household help 05% = OK SIS% lar telephone calls at 


down-to-earth prices 
from airliners in flight 
are being tried. Rates: $1.50 to $5.25 for first three minutes. 


ls the shortage of engineers over? This could affect your job and the 


18 Poputar science 


jobs your children will have, since practically all work depends 
on engineering and science nowadays. The professional trend- 
watchers see signs of an end to the talent drought: (1) It was 
easier to hire young engineers this spring. Starting salaries were 
higher than ever, though. (2) Employers are buying less space 
for help-wanted ads. But though the sizes of the ads are down, 
the number of ads is up. (3) Maybe the shortage was overdrama- 
tized to begin with. A serious scarcity would have forced en- 
gineers’ pay up more than other salaries. This didn’t happen. The 
true shortage is trained talent—all kinds. Here’s why: 

Our country is growing, its life is more complex. So we need 
more and more specialists—machinists, technicians, architects, 
doctors, administrators—not just engineers. 

The big need for engineers is in the production of hard goods: 
weapons, autos, TV sets, refrigerators. Although the demand for 
these has leveled off recently, reducing job opportunities, the 
value of the things and services we produce and the money we 
have to spend are still near record heights. 

So the outlook for engineers and other trained specialists is 
very good, if not as lush as some high-pressure promotion made 
it seem. As long as the country continues to grow, we'll need 
more skilled people than we have. 


Title registered, contents copyrighted 


Heres the BEST DEAL YET: 
for the man who needs a 
BETTER JOB-MORE MONEY 

———— a: 


If you're just “breaking even”... if you're “in the hole” every 
month .... if your wife wants to look for work—you need more 
money, a better job! You can have a good job with top pay 
and security in the old, established, but fast-growing Air Con- 
ditioning and Refrigeration industry. This field needs 20,000 
newly-trained mechanics every year. It needs ambitious men to 
‘open service shops, It needs you! Don't say you're no mechanic! 
We know that. We also know we can train you at home to 
become a skilled mechanic. CTI has a real good deal for you. 
Just fill in and mail coupon and rush full details. 


RC. ANDERSON 
President 
& mn 


NOW YOU CAN LEARN 


AIR CONDITIONING 


AND REFRIGERATION 
by practicing at home 
with real equipment! 


YOU GET “FIELD EXPERIENCE” AS YOU TRAIN 


You train at home in spare time. CTI sends you 23 big kits of 
parts and tools. You assemble a commercial-type, heavy-duty, 
\ hop. refrigeration high-side (illustrated at right.) Then you 
build an air conditioner, refrigerator, freezer or milk cooler. 
All equipment included with training! No extra cost. 


You Get Kits Like These 


At left is photo of tools included in 


Add to Your Income by Earning Cash as You Train 


CTI training is practical, just like working on actual jobs. Like other 
students, you'll want to do repair work for profit soon after starting. 
Many students pay their tuition this way, add to their incomes, even 
fet started in a business. Get the facts a 

COMMERCIAL TRADES INSTITUTE - 1400 Greenleat Ave. « Chicage 26, INlinois 


In another kit (right) you 
pulley, 
ita develop 
skill, let you get experi 
fence, eliminate years of 
low-pay apprenticeship. 


‘Want to be independent—be your own boss? The air conditioning 

refrigeration field is one of the best. It's big, uncrowded, 

Packed with opportunity. Start small and grow big. Many 
students do tervice work 

monthly fee basis—do rep 

ing for shops, food stores, meat 


it, 
fi : 

( FIRST GET THE FACTS—THEN DECIDE A 
a TRAINING YOU CAM TRUST mt mm 
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“The battery backed up by 2,000,000 miles 
of testing” 


Auto-Lite Sta-ful is tried, tested, and 
proved for long life and quick, easy 
starts in the coldest weather. Two years 
and more than 2,000,000 miles of testing 
showed the following results 


Not one battery failed. 


© 95% gave better cold-weather start- 
ing than required of new batteries. 


© None of t 


more tha 


» batteries needed water 
3 time 


a year. 


You just can't buy a better battery at 
any pri 


NEEDS WATER ONLY 
THREE TIMES A VEAR* 
*IN NORMAL CAR USE 


6 or 12 volt 


Dry Charged... 
Fresh when you buy! 


OTHER AUTO-LITE BATTERIES 
AS LOW AS $13.95 


AUTO-LITE MANUFACTURES OVER 400 PRODUCTS, INCLUDING SPARK PLUGS, BATTERIES, WIRE AND CABLE, 
AND AUTOMOTIVE ELECTRICAL SYSTEMS... SOLD THROUGHOUT THE UNITED STATES AND CANADA. 


direct to you from the Publisher 


BRAND NEW EDITION OF THE WORLD FAMOUS 


ENCYCLOPAEDIA 3% BRITANN ICA 


On Easy...Book a Month Payment Plan 


Yor, the latest edition of Britannica— 
the greateat treanure of knowledge ever 
published —in now being offered on 
remarkable, direct-from-the-publisher 
plan that puts this world-renowned 
reference library within reach of every 
family ‘All 24 volumes wil be placed ia 
your home «you pay for it later 
‘on convenient budget terms. I 
—and as convenient — as buying @ 

book a month. 

‘You may wonder how we're able to 
make this truly amazing offer. First, 
because of the great demand for this 
magnificent set, we have ordered a 
tremendous printing. Also, by offering 
thin set Direct from the Publisher, we 
have saved many’ distribution costs. 
‘These savings are passed on to you. 
‘Thousands of Subjects of Practical Value 
In the brand-new edition of Britannica 
_you will find thousands of subjects that 
you and your family will refer to in the 
course of your normal day-to-day. 
affairs. For example, you'll find speci 
articles on household budgets, in 
decorating, medicine and health, home 
remodeling; child care, adolescent prob- 
ems, rules and regulations for all sports, 
every kind of hobby . .. plus a treasure 
house of knowledge ‘on all subjects. 
Useable information that can save you 
many dollars. 

Now Edition is Profusely illustrated 
‘The new Britannica almost “televises"* 
the information to you by means of 
23,494 magnificent illustrations. But it 
does not merely show “attractive™ pic- 
tures. the work of 5,565 of the 
world’s greatest authorities on all infor- 
mation significant to mankind. 

Britannica Otten Called Key to Success 
‘Thebrand-new Britannica — thebiggest 


‘Simply fll in and mail the coupon 
today, and we will send you 
without cost or obligation 
copy of our beautiful, new booklet 
‘which contains an exciting preview 
Of the latest edition of Hacyclo- 
Telia Britannic. Sead no money 
Ppot even for postage. It's yours, 
cheolutdy fret 

Tn its pages, you will sce the 
most significant acenery ‘on the 
North American Continent. You'll 
go on a cruise to France—to the 
Tysterious Orient—to a Pacific 
Taland—or by rocket to the moon! 


designed to help you enjoy a richer and 
fuller family life, aid you in achieving 
greater financial rewards and success in 
your business or trade, help your chil- 
dren in school, and enable you to speak 
factually and intelligently on the widest 
range of subjects. 


ENCYCLOPAEDIA BRITANNICA, Dept. 116 
425 N. Michigan Avenve, Chicago 11, illinois 
care sco me foe amd whoa olan 


Bootier which, 
ENCYCLOP 


Finn, 


Preview Booklet 


Dia RITA! 
hdlude complete Informal 


Offered FREE! 


art treasures of 
famous museums, world land- 
marks...and acientifie wonders, 

Just aa soon as we receive your 
coupon, we will send your ilus- 
trated free booklet. No obligation, 
of course. However, aince this offer 
in necessarily limited, please mail 
the coupon today before it slips 
your mind. 


FREE Research Service 

As a Britannica owner, you would be 

ited to free research reports on sub- 
jects of your choice. ‘These comprehen- 
‘tive and authoritative reports are pro- 
pared for you by members of the world 
famous Britannica Research Staff, and 
cover subjects of important interest to 
you and your family. 


decries ‘the favest ea 
TCA in exciting full di 
jon how may obtaln ts 


ign [ 


Fike sree from the pabiter 60 the Book a Mouth Hayment 


Nome, 


Address 


Cary 


— \ 
1 


in Canada, wre EB, Led, Termin 


Tig. Toranto, Ont, 


1 
fa ee ee ee ee 
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Learn at Home 


in your spare time 


to Fix Electric 
Appliances 


Better Pay—More Opportunities 


Get Into a fleld where there Is Important work and oppor- 
tunity for the trained man. Millions of electric appliances 
fare soul every year. Bvery wire 


me now has an average 
of 8, Many of them need servi 


ime business. NRI-ean give you the training you need, 
at home, in your spare time. 


Spare Time Earnings Start Soon 


Boon after starting you will be able to earn extra cash 
Axing ‘toasters, clocks, -f 

helghbort nnd friends 
earning. Put spare ttn 
Basement, ‘garage, spa 

Jckly You, too, can start earning many extra 

NIE shows you fore you finish trate 

Y for the course 4nd 


NRI Sends Tester to Learn and Earn 


You need proper equ ‘automatic 
id profes 


eae. 
school that for more 
Yeurs has been training men, 
through home study. for 
‘Rood pay Joba. Our reputa. 
 Feeord, experience back 
this’ course,’ Weite now to: 
Uonal Radio Institute, Dept 
BUT, Washington 10, D.C. 


FREE Lesson and Book 
Mail this NOW! 
| NATIONAL RADIO INSTITUTE 
Bent. B27, Washingvon 1,0. 
E= id me Lesson and Book Free. No Salesman will call. 


Name 
j Name 


LLACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL) 
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votes. Don’t be satis 


TODAY fi 


with just @ job. . . leorn 0 career! 


writ FREE School Catalog, 


ne obligation, to either address 


National Schoo! 
of Heavy Equipment 
Operation 


Western National School 
of Heavy Equipment 
Operation 
P.O, Box 527, Dept. Ant 


FREE BOOK : fame 
TODAY, dent Gee 
r Aibent. seas” 


NEW! HMS BOUNTY MODEL KIT! 


tail accurate cannon, iagnch, « $2.98 
swissat pt 
fiencoe, Venice, Cal. a 


\ 


re vold 
The Short Cut to Learning 
NOW You've Been Waiting for 
LEARN “BY EAR” WITH THE 


A Scientific Discovery that Works 

for You... Awake and Asleep 

Now, at last, an easy shortcut to learn~ 

yy Ihe With this "amaring new tool, "you 

Hart to learn while avake—then the 

Dormiphone takes over while pou 90 of to sleep. Do You want 10 

cin, figures, formulae 

he Dormmiphione SAVES: 

tical, Uned. by edti= 

Eators, psychologists. people of all ages, oceupations. ‘Pind out 

HOW the Dormiphone works, Write for FREE Book-Get the 
Bowntine Evidence Today. 


lh 


INVENTORS 


Team how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


72-J DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 


| 
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LIFT THE HOOD TO 


That better job you've always 
wanted is waiting for you in 
the auto industry, Over $0,000 
mechanics are needed—because 
about two-thirds of the 60 
million cars and trucks on the 
road are in the “heavy repair” 
classification. That spells op- 
portunity for you! 


Want a good job? Your own shop? Learn 


Auto Mechanics 


Easy to train by practicing at home 


‘Yes, Auto Mechanics offers inter- 
esting work, high hourly way 
security. You could even go 
business for yourself when qi 
ified! Best way we know to learn 
this respected craft is to let CTI 
bring its original Shop-Method 
training to you at home. Based 
‘on resident-school experience, 
this method trains you in every phase of mechanics, 
including: tune-up; overhaul; automatic transmis- 
ions; power syste ind cooling systems 
"the works.” Mail coupon for two tree books! 


EARN MONEY AS YOU TRAIN. Many students repait cars 
in spare time; others get jobs in loc es: 

‘shops by_the time they graduate, Easy to learn-and-earn 
because CTI offers practical Shop-Sy: 


DIESEL MECHANICS OR BODY-FENDER REBUILDING 

is included at no extra cost, Only CTI offers this extra choice 

Get this fully-rounded mechanic's training. Send coupon for 
‘two tree books. Get facts now; decide later. 

qf 


YOU PRACTICE WITH THIS TUNE-UP KIT 
‘Compression Tester, a Vacuum 
juel Pump Tester, an Ignition 

ing Light, and a portable steel case, These 
professional instruments help you locate en- 
7 Tet you get useful practice. You 


MECHANIC'S TOOLS TOO 

‘You'll use these tools to get real ex- 

perience. They’ 4 
camp “you'll want +3 
with them. No 

you keep them, 


MAIL COUPON TODAY! 
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“TINY ATOM” ELECTRIC MOTORS 
for HOBBY— RESEARCH—INDUSTRY 


oy, 8100 Ml-rive Motor 


‘or higher waite 32:98 
Rina ee. $3.80 


i ote 


WILSON'S OF CLEVELAND 


425 Lokeside Ave,, NW. + Cleveland 13, Ohio 


4-WHEEL DRIVE OWNERS 
21 MODELS INCLUDING JEEPS 
NEW AXLE PO 
Instant, po: 
FRONT DRIVE WITH 
FREE-LOCK HUBS 


LOW OPERATING COSTS 
ONLY WHEELS 


NO Rocking to Engage Hubs 
ing hub is instant and positive with the 
fob “Unconditionally guaranteed for T year! 
See your denier or write for FREE literature. 
FREE-LOCK CORPORATION 
6201 N. Federal Blvd. 


Denver 21, Colorado 


ONY EIN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent. 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record" form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS 7 COPYRIGHTS sd PATENTS 
142-C VICTOR BUILDING, WASHINGTON 1, D. C. 
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HOW TOFIX ANY | 


QUICKLY --EASULY--RIGHT/ 


ourvon —STEDRING cua 
man 


cannurtron 
omator 


MAIL COUPON NOW FOR 7-DAY FR 
(Attach to Postcard if More Convenient) 
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college graduates 


v: 


| You sty ttn pour oem ty. They have, higher ethan eat 


get ahead faster! 


FREE BOOK ri] 


[Baye Beles? thousands of men ang women who 
had-coliege training in Engi 


D.. 


HOW TO SPEAK AND WRITE 
LIKE A COLLEGE GRADUATE 


32'page Booklet mailed PREE upon request. Send mea card 
or fetter TODAY! 


IS THE ONLY BIG 
TABLOID PUBLICATIONS 


Existence That Tells You 


WHERE & HOW 
—EVERY MONTH— 


© To Buy Bankrupt, Closeout, Surplus Bargains! 

© To Buy Items at Wholesale! © At Below Wholesale 

© To Buy New & Unusual Items 

© To Obtain Information on 
Rare Money Making Offerst 

Books, Jewelry, Greeting Cards, Cosmetics, Household Mer- 

Applionces, Industrial Materials, Machinery, Tools, etc. 

Often Low as 10¢-25c on the Retail Dollar! 

; 


ONE lasue of this Sensational NEW publication can save you MORE MONEY 
Of the entire subscription! BUY BETTER, CHEAPER, NEWER 


VERY MONTH OF THE YEAE! You absolitely need. every single 

laaue of BARGAINS in order to get the MOST FROM EVERY PENNY ¥ 
ich issue carries HUNDREDS of bargain offers many umes 

80 EXTRAORDINARY. that lus hard to belleve ‘that they're GENUINE! 


‘at WHOLESALE, BANKRUPT, SURPLUS, CLOSEOUT. PRICES can 
save sou from 40e to SC OF more on every doliar you spend! THIS MAY BE 
HARD To BELIEVE, BUT IT I8 THE TRUTH! 


ing. 
‘of Salesmen, Dealers subseribe to" BAR- 
GAINS." ‘They ‘Want to know where to Duy BEST 

fat low prices for BIG) PROFITS. NO REA- 
SON why you GANT DO THE SAME! Special arti 
cles in BARGAINS give you Valuable tips on HOW 
fo uell_ these barging: for BIG’ PROFITS: 


BARGAINS"! 


Received my 
id may 


Ti 

You won't sind this feature in ANY OTHER MAGA- 
ZINE. ONLY “BARGAINS.”" Por. subscribers, each 
month it negotiates: bary 

chandise at LOW. WHO! 


Sou to buy in small iots--singly or in quantity at th 
nme prices” (sometimes lower) that" dealers pay’ 
INGLE FEATURE OF BARGAINS 18 WORTH 

N PRICE A DOZEN 


. Just received 
my Iat copy of “Bar- 


Rains” ‘and believe I search your neve ieee Kou won 
me, isvail that you fn ca ‘ubitention ike itt “BARGAINS is 
Claimed it to be watlable by" subscription ONLY." itead the Flowing 

St KN, ¥. 9 letters by nupseribers who WERE AMAZED "Uns 


torial’ publication! 
‘SAVE—EARN Up to $3,000! 
Weghanestis balers that fs Posatble to: SAVE. up 


I was the re- 
cipient of my 1st copy 
a few days ago. Tam 


"Gay fageg f '2,$1000, and EARN up to S5860- within a ear. 
completely satisfied I feaning “BARGAINS” EVERY MONTH! 
with the periodical. I] PROVE THIS FOR YOURSELF! 


Shall be pleased to 
continue my subserip- 
nas long as the 


Your subscription automatically includes the BIG 
oot CHRISTMAS SPECIAL ISSUE “""Sam Tull of 
terrific, eye opening holiday 

vet WE List of Terrific Foreign 


areal 
ews about wholesateeforeigt? merchan- 
You can make direct? Also news of foreign 
Exporters, mies looking for U- 8. agents 


$2.00 Per Year 


FREE 


BUY-IT-WHOLESALE 


Lists HUNDREDS 
WHOLESALE B: 


IRECTORY 


100,000 ITEMS 
WHERE TO 
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Here's a FEW Samples of the 
Bargains Usually Found in 
“BARGAINS! 

© PENCILS, B7¥4e pee Grow! 


‘ooiph the ‘Metndeer Brooches, 
‘eat 


# LADIES APRONS, 6ke 
52.50 WALLETS, jie each! 
251. Tal, IILLPOLDS, 130 
Ridley han 
© CIGARETTE 
* nerroxs, 
© SEW Phono reo 
Reant 


1 ‘ae Invest Repellent, Be each! 
© New 37 TY. Pe, Tubes, 621,05 eacht 
© Feiwous beau $18.75 perfume #1, ead 
© Wve Xmas window decorations, 10e per 
41-43 Hard cover books, 20 
$00.00 "Murplus Typewriters, 


fie versday greeting card 


© PLUS HUNDREDS OF OTHER 
SENSATIONAL BUYS! 


Daper. Lists naturally change 


Your Money Back IN FULL TOWER PRESS, INC., Box 591, Lynn 831, Moss. | 

If the First Issue Doesn’t Please You! Be Xintterpot Rico™ins cons’ of che Pree’ =*buy 'N whole: ! 

LET'S FACE IT... 1 mise | 

on paper. Can you go wrong in subscribing on this iron- | I 

tid “MONEY ‘BACK GUARANTED = | | 
feck INVFULL if the Stat Inewe that You feceive doce 

pletse you! Cant any offer be. more POSITIVE, mere | | 

AIK dan ule POWERFUL susrantee? ae — | 

ar Mona W toe i 
Tower Press, Inc., Box 591, Lynn 831, Mass. | Remembvi Yer money, Sich. ia fytt Hime tm 
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particular drivers, particularly, 
need AjustOmatic Shock Absorbers 


More and more owners of late-model, high- 
performance automobiles are demanding 
what only Gabriel AjustOmatic shock 
absorbers offer: Freedom to choose soft, 
normal or firm ride—to suit your driving 
habits * A new experience in superior 
stability, control and roadability. 
Gabriel AjustOmatics are standard 
(export) or optional (domestic) on mine 
different makes of U. S. cars in 1957. 
Thousands of late-model sports cars, sta- 
tion wagons and other automobiles in use 
today attest their value. If you are dis- 
satisfied with the conventional controls 
supplied on your present car, switch over. 


AJUSTOMATIC SHOCK ABSORBERS 
28 porutar science 


NEW DISCOVERY! 


GLOW- 


AMAZING NEw + 


EARN BIG BIG 


‘OPPORTUNITY ~ A7it 


PRINTING 


Wt 


LON 

ING COLORS you can see for miles. Earn up to 300% 

rolling orders to meet huge demands in every a 
yme earning over $1,000 perm d 


ase FREE SAMI 


15127 8. Broadway, Los Angeles 61, Calif. 


WORLD‘’S LOWEST PRICED 


ar) ADDING MACHINE westeic 


ny 


‘eaLcuiavon (Mies) 
= 126 ‘Dept. CU°S7 Humingien Valley, Pax 


RUPTURED 


BE FREE FROM TRUSS SLAVERY 
yw there is a new modern Non-Surgical treat- 
gpent, designed’ co permancatly 
hese Non-Surgical treatments 
that a Lifetime Ce 
Write today for our New FREE Book. that 
ss facts that may save you painful and expen- 
sive surgery, and tells how non-surgically you may 
again work, live, play and love and enjoy life in 
the manner you desire. There is no obligation. 
Excelsior Nerfa Clinle, Dept. 3705, Excelsior Spgs. Mo. 


LOW COST HOME TRAINING COURSE 

FOR BEGINNERS & ADVANCED CRAFTSMEN 

Make money. Learn skills and secrets of fine 

woodworking and thol use, Professionally pre- 
red shop method training tells 

ww. Covers everything. Eaty to 


BECOME A «-. 


Machine Tool 
DRAFTSMAN & DESIGNER 


Brochure 


Learn PRACTICAL RADIO-TV 
i) 25) BIG KITS 


“T Will Train You at Home in 


JUST MAIL COUPON! 


id prepare you in as little as 


THREE SPRAYBERRY TRAINING 


1 now fle tht a medern 


man. Get 


able today 


ons ate regularly 
opment is covered. My wudents are com 
Techaicians 


Make Your Own Decision 


today, and get ready for your place ia Radio-Television 


1512 Jarvis Avenue, Dept. 55-5, Chicago 26, Illinois 


Sprayteny Taser as ibeags 
Volt Ohm Wiameeier reading 


Average cost per lesson 
ONLY $3.42 
Induding Kits and Equipment 


serreaaen 1957 29 


New rifle for you? 


WHY WAIT ANY LONGER TO OWN THAT NEW GUN 
YOU WANT — WHEN YOU CAN HAVE IT NOW! 


PAY-LATER 
PLAN 


On the Marlin Pay-Later Plan, a 
‘small down-payment puts a new 
Marlin rifle or shotgun in your hands 
right now, and you pay for it easily 
‘on the monthly plan that fits your 
budget best. 

The simple, convenient Marlin 
Plan is the only one that protects 
your investment with insurance. In 
the event of death or 90-day total 
disability, it automatically makes all 
remaining payments for you! 

In the complete Marlin line is the 
gun that’s perfect for the type of 
hunting you do—or would like to do. 
Along with their famous, exclusive 
features, today's Marlins offer sev- 
eral new ones you'll want to know 
about. Mail the coupon, and look up 
your Marlin dealer! 

Marlin Model 336 Regular Carbine 
30/30 32 SP. .35 Rem. 


Micro-Groove Rifting® 
improves accuracy by 


$7695" "S735" 
THE NAME FOR GAME 


Marlin 


FINE GUNS SINCE 1870 


rc = 
I I 
! Pas snd me yore wih hl stats and ! 
[complete descrptons of al Marin Guns Also send mete 
few iustated Te pge "Matin Target and Game Record 

Took", tor my personal shooting records. | enclose 25¢ H 
[betaling 

1 Name. 1 
J Address. I 
1 ciy..... I 


———————— | 
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Want to pass a U.S. 


CIVIL SERVICE TEST? 


MEN-WOMEN, 18-55. Thou- 
sands of positions open. Prepare 
NOW for next examinations. 
Write immediately for free 36- 
page book, with list of 
many positions and par- 
ticulars telling how to 
prepare. Grade school 

ucation’ often sufficient. 
Veterans get preference. 


FRANKLIN INSTITUTE 


(Not Government Sponsored) 
Dept. 1-90, Rochester 4, N. Y. 


SLEEPING BAGS GUARANTEED AT 
FAR LESS THAN WHOLESALE PRICES 


4 Ibs. nylon vermin 
root down fil 

+8 Guoronteed finest pense aZality on money bock bos, 

18 Own best bog for less thon week ends cabin rent 


"Make More Money in 


AUTO MECHANICS 


1 000°So. Figueroa Los Angeles 

| Send Free Auto-Diosel Opportunity Book Today fl 

1 Name 1 

oes | 

1 oO I 
| | Clee atime Ren Sto Ting ws een | 


NOW IT’S 


EASY 


TO LEARN 


AT HOME - QUICKLY - IN YOUR SPARE TIME 


MECHANICAL 2 AERONAUTICAL a8 


HERE'S YOUR CHANCE! 
where you live...no matter what your 
[present job is, you too ean soon be cashing 
Bi pay checks and enjoying an assured 
future in drafting! Never before has there 


No matter 


been such a demand for trained draftsmen 


the key men in all industry. No pro- 
ession han @ brighter future! Draftamen 
fet top pay... are in line for promotion 


- you have gra 


etieal, thorough, drafting 
hey are fully illustrated, 
cially 1or Home Study. If you 


j, you a bett 


(many of them with only grammar school 

training.) 

EARN WHILE YOU LEARN! Keep your 
the speed that 


COMPLETE 
EQUIPMEN' 
CE. 


CLEVELAND 
ENGINEERING INSTITUTE 


You, Too, Can Have: 

MORE MONEY 

PROFESSIONAL RATING 

BIG PAY JOBS 

BRIGHT FUTURE 

JOB SECURITY 

8 SUCCESS 
abafeA RNs $020 won| 

apes 

eho Beart 

Ie ret ey 
mooie Bie 


cin ourselt G. T. Wiseman, Tennessee 


nts, as thi 
doin. 
. than the 


is best for YOU. Many stu 
advance, earn extra money 


WE HE} 


Rnd =’ poston. Our deb Flodi 
in the only one of its kind offe 
Home 7 

WHAT CAN DRAFT! 
Find out how a 


'W. K. Andersen, Wisc, 


y“~ GOOD START 


“The drafting job which I 
with your ass 
very good. The 
Teal Drafting Cou 
me a real start 
K. Bisenbart, Wise. 


K. Hodge, Netherlands Indies 


MAIL _COUPON NOW! 


CLEVELAND ENGINEERING INST., Dep. #5.96 
6300 Euclid Ave. Cleveland 3, Ohio 
Pleose RUSH my Free Success Book and Sampl 
Drafting Lesson in LJ ‘Aatonautienl 

C1 Mechanical 


My Nome 
Address .. 
i 


HW ORFiacsinans Zone... 
(No Obligation—No Salesman Will Call) 
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ny 
Gan use AUDELS. 


SAR CONDITIONING GUIDE, con- 


fee Operate. &, Hepa 
hota Commercial 24 
Airconditioning Systems: taco Pages, 
{6.Chapters Fully liustrated  Iodesed 
foe Quick Reference, 


highly todorsed book. easy to 
ves useful baste peinelples 


Lockers, Qulek Freesiog Units, Dairy & Market 
‘Refrigerators, Tee Cream & Soda Fountains, How to 
‘Maintain Water Coolers, Marine Refrigeration, Pls 
‘Auxiliaries, Teo Making, Ammonia Plants, Drive Systems, 

Servicing Air Conditioning Systems, Replacement of Retriger™ 
fants including Freon, Heat Tratamission a Pressure Temperature 
Chris, Tables, Duet Systems, Balety Codes, etc. 


Get this Information for Yourself. Mail Coupon todoy. 
COMPLETE @ PAY ONLY $2 A MONTH <— 


Every Mechanic em ieee with AUDELS GUID} 


WOME APPLIANCE SERVICE GUIDE, 864 Pages $8 
AUTOMOBILE MECHANICS GUIDE, 1696 Pages 
TRUCK & TRACTOR GUIDE, 1376 Pages... 
DIESEL ENGINE MANUAL, 640 Pages. 
MACHINISTS HANDY BOOK, 1728 Pages 
WELDERS GUIDE, 608 Pa co 
BLUE PRINT READING, 448 Pi 
MATHEMATICS & CALCULATIONS, 782 Page: 
SHEET METAL PATTERN LAYOUTS, s Hier ree 7 
‘SHEET METAL WORKERS HANDY OOK, 

MECHANICAL DRAWING GUIDE, 192 Fs 
MECHANICAL DRAWING & DESIGN, 480 
TELEVISION SERVICE MANUAL. 480 Pages 
RADIOMANS GUIDE, 1088 Pages... 
ELECTRONIC DEVICES, 304 red 
ELECTRIC MOTOR GUIDE, 1056 Pages 


. 
3 
H 

ea | 

ea 
3 
f 
30 


You Can 


Look Over 
‘Any Guide 
In Your 

OwnHome 


HANDY BOOK OF ELECTRICITY, 1520 Pagi 
ELECTRIC DICTIONARY, 9000 Te 
ELECTRIC LIBRARY, 7060 Pages 
REFRIGERATION & 


POWER PLANT ENGINEERS GUIDE, 1568 Pages 5 
ENGINEERS & FIREMANS EXAMS, S44 Pages. 2 
PUMPS, Hydraulic & Air Compressor, 17 

OPERATING ENGINEERS LIBRARY (3 
‘GARDENERS & GROWERS GUIDES (4 
CARPENTERS & BUILDERS GUIDES 
PLUMBERS & Steamftters Gudes (¢ Book Set) 
MASONS AND BUILDERS GUIDES (4 Book Set) 
PAINTERS & DECORATORS MANUAL, 464 Pgs. 
HOUSE HEATING GUIDE, 1008 Pages. 

OWL BURNER GUIDE, 416 Pages... 


ae 

# 
Pare: 
LE 


we! 


SAVE SHIPPING CHARGES! Enclose Full Poyment 


With Coupon and We Pay Shipping Chorges. 
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AIR 
FORCE 
SURPLUS! 


Portable 
D.C. Power 
Plant 


Operates drills, hole diggers, lights, 
jo ideal for 
marine 


3000-watt, 
115-volt, 
28-amp. 


theosla, utils, overload protection. 


Remit full_ amount 
oF purchase with order. 


C &H SALES CO. 


2176 E. Colorado St. + RYan 1-7383 
Pasadena 8, Calif, 


More Comfort Wearing 


FALSE TEETH 


Here is a pietenne way to overcome loose 
plate discom: FASTEETH, an improved 
Powder, sprinkled on ‘upper afd lower plates 
olds them firmer so that they feel more 
comfortable. No gummy, gooey, pasty, taste or 
feeling. It's alkaline (non-acid), Does not sour. 
Checks “J pate odor" (denture breath). Get 
FASTEETH today at any drug counter, 


SHORTHAND IN 


Cost Govt. $435 
While supply 


lasts $195 


ONLY 
F.0.B, Pasadena 


ry High School 
at Home 
MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school 
Progress as fast as your time and abilities permit. Standard 

texts supplied. Thousands enroll each year in this 
60-year-old school. Send for FREE descriptive booklet 


(AMERICAN SCHOOL, Dept. H 
| Drexel at S8th St., Chicago 37, 


| Witnour obiigation, please send FREE descriptive booklet, 
V Wome...esesseee 


V pdaress 
1 “Sess 


RCA INSTITUTES offers you the 
finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 


Send for this 
FREE Book Now 


‘RESIDENT SCHOOL courses in New York City offer com. 
prehensive training in Television and Electronics. Day and 
‘evening classes start four times each year. 

Detailed information on request. 


RCA INSTITUTES, Inc. Home stuty xps-87 
350 West Fourth Street, New York 14, N. Y. 
Without abligetion, send me FREE 52 poge CATALOG on Home 
Study Cowres in Hadi, Taevision nd Cler TV. Me elemen 


Nome, Fz 
please print 

Addr n 

City... Zone.....State. 


KOREAN VETS! Enter dnchorge dot 
{nCanada—RCA Vitor Co Us 5001 Cate de inte a, Monreal 8, Ou 
Te seve time, pots covpen an petted, 


serrempen 1957 33 


DRAFTSMER 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


r—SEE the big- 
iraftsman. What's 


draftsman; 

od Jobs. Act now! 

=A FREE INFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON plus infor- 


race mation about C.-C. practical training. 

os yarn What. successful Chicago. ‘Tec 
saduatea aay about high pay and oppor- 
finities tn ‘deatting. ee, OF obit 


ation. 


GENIAC. KIT = 


Computing Mach 


Dept. PS-7, OLIVER Ganeieio to Nc. 
34 POPULAR SCIENCE 


Electronic Recorder $14'35 


ee 


WRITE for FREE 
CATALOG with 14 
LENS SAMPLE CARD 

Thousands of 


Customers 


‘QUALITY READING-MAGNIFYING OF 
BIFOCAL GLASSES FOR FAR AND NEAR 


ADVANCE SPECTACLE COMPANY. 


BARCLA 
186-24 Parsons Bivd. 


HYPNOTISM 


Be Popular Amaze _ Entertain 


Learn to spoly Hypnotism and Avtosurgestion tn abort ti 
w ie 
D 


by train. 
‘mort famous Hypmetie Schoo} 
"T DELAY. Sellataction ot 


SCHOOL OF APPLIED HYPNOLOGY 
120 Central Park South N.Y. 19, N.Y. 


LESALE 


START YOUR OWN 


HOME-IMPORT BUSINESS 


‘Make bist profits on thousands of exotic Imports. 
‘Noexperience or investment in products needed. Fa 
moun world trader eaidesmen and women shows you 
how to pocket profite before ordering, 

‘ads, how tostart fullorsparetimehomemallorder 


Dept. 29 
Buy 
sevow WI 

{%, 


For IMMEDIATE TRAINING 
=" JET ENGINE 
SPECIALISTS 


GAS TURBINE ENGINES 
FUEL INJECTION SYSTEMS 


MEN, AGES 17 to 55 


NEWEST LABOR-SHORT FIELD 
—GREAT EARNINGS POTENTIAL 


EXPERIENCE UNNECESSARY 
‘The engine power of the future is here TODAY! 
Aircraft and other industries are being revolutionized 
by jet engines, gas turbine engines and fuel injection 
systems! Help is needed NOW! Tremendous oppor- 
tunities for you if in on ground floor. Large “HELP 
WANTED” advertisements in leading newspapers 
tell the story: a serious shortage of trained qualified 
help. Here’s your chance to get into the Jet Industry 
while it's in its infancy! 


TOP CALIBER POSITIONS 
with EXCEPTIONAL BENEFITS 


Aircraft and other industry employment represents 
maximum benefits to employees: automatic pay in- 
creases, paid holidays, vacations with pay, group 
hospitalization, surgery and life insurance, pensions, 
cost of living’ allowances, recreational facilities, ex- 
ceptional housing and shopping facilities, and other 
important advantages. 


ADVANCEMENT RAPID 
++» DESK or SHOP JOB: 7 
JET ENGINE DIVISION, NORTHWEST SCHOOLS J 


‘The jet age is in its infancy. Men with earliest training SS ChiosgaiRorlon 
have first opportunity to advance to top supervisory Dept. Ja 122 NW. 2h, Ponlond Oregon 
and executive positions. Many different types of skills F i s “ie 

fand men required. "Many different types of work | I wish full information without obligation about 
offering opportunities for travel. Jet and Gas Turbine Engine Training Program, 


1 
HELP GIVEN IN FINANCING TRAINING H 
by arranging terms. You will be asisted ia making rapid and 

1 
1 
1 
H 


TREMENDOUS OPPORTUNITI 
ES 
FOR TRAINED QUALIFIED MEN! 


OFFICE JoBs as WELL 
AS FACTORY JOBS 


Starting salaries 
BS 


Age. 
Hours 1 work Education Phone 


successful progress. ‘The need for men is great. 


‘ Mi ‘at the the 
‘greatest technical revolution since. the development of the 
‘fasoline engine. Mail coupon, card or letter today. 
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recommend that you take the following 
preliminary steps toward patent protection. 
Make a disclosure of your invention; sign, date 
and have your disclosure witnessed by two people 
who understand your invention; authorize us to 
conduct a preliminary search among previously 
granted U. S. patents for similar types of inven- 
tion. We give you a report on the probable 
patentability of your invention and our recom- 
mendation for further course of action. 


Let us send you @ copy of our instructive 


and our convenient "Evidence of Invention” 
disclosure form. No obligation. 


EVANS &. Co. WAV: Sane 


REGISTERED PATENT ATTORNEY 
340-K MERLIN BUILDING, WASHINGTON 6, D. C. 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
“INVENTION RECORD” FORM AND 
““PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 36th FLOOR, 97¢ 
NEW YORK CITY 


INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to pacent procedure—without any obli- 
gation on your part. 

PATRICK D. BEAVERS 
Registered Patent Attorney 


NVENTORS 


U. S. Patents protect your inventions. Our free 
book of “Instructions on Patent Procedure for 
Inventors,” also “Certificate of Invention” form 
sent without obligation. 

Cc. A. SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
SNOW BUILDING WASHINGTON 1, D. C. 


INVENTORS 


Wehr go invention iy patna can be man de 
Seis op een tunel ce 
Patience remens ooeenn on oe 


JOHN N. RANDOLPH 
Reristered Patent Attorney 
205 Columbian Building Washington 1, D. C. 


INVENTORS 


PATENT SINE ORMATION nee earen 


ATTORNEY 
INVENTOR'S RECORD EXAMINER 
‘without obligation 


GUSTAVE MILLER 


9725 WARNER BUILDING 
WASHINGTON #, D.C. 


Patent Attorney & Acvisor 


MAVY DEPT. 1030-1047 
PATENT LAWYER 


your. 


gor HIGH HE@RSC COMP 
AIR GUNS & CO, GAS GUNS—Top Quality at LOWEST PRICES! 


Rules and Benjamin Ais 
Recognised All Over the World 
Workmanship, and. Highest Qs 


Easy to Use 
Game BB 


Rocker Gi 
ferctywhe 
foe Tanger 
hesarate~ Eenamieal = Non Tose 12 Models BD or 


es oar ve co CEE 


Free Gun | asz BARRY ST.. ST. Cours 4, mo, 1 

Eiadentt SIE |sme 
fie Ar alse ty | Adds 1 
Mice NE diet by ad 
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When Writing to Adv 
Please Mention Popular § 


INVENTIONS 
For Sale 


ie SiosaL MARKETING SERVICE 
2420 rrm Aree Dene Pe 


tisers 


NVENTORS Aronce 
If zou haven aventon you wich to ellotight 


license on royalty, write us at once. Weare seeking in- 
ventionsof household items, games, toys, sports items, 
tools, and mechanical and technical devices. Patented 
or unpatented. For further information and free bro- 
‘hore ctlning manutactarers’ requirementaroalty rate, 
Sendname (no drawings, please) on letter or postenrd at ance” 


KESSLER CORPORATION, Dept. 79-0, Fremont, Ohio 


Wi eure Het 


One of America’ 
25 year, thre 


ploys on importont port in your car's gas 
jon. Stock cars are built for peak efficiency 


“A pro knows it doesn't pay to race away from 
stops. Accelerating hard in low gears eats holes in 
0% mileage. And it's not worth the wear on your 
‘engin Get there just as 2000 taking it easy.” 


When tune-up time roll 
«@ Rochester Carburetor 
In ail of carburetion by GM and UMS experts. He'll 
‘give your car the kind of care that only « factory-trained 
mechanic can. When it comes to long life and dependable 


“And to be sure you have the final say on gas 
mileage, have your carburetor and other vital 
‘engine ports checked regularly by  factory-trained 
mechanic. Don't wait until your car starts to act up!” 


service, he knows that Rochester Carburetors to 
none. They're precision-built for top performance on high- 
compression engines. And Rochester Carburetors deliver 
just the right mixture, at just the right time, to squeeze 
‘extra mileage ovt of every gallon o! 


Stondard equipment on Cadillac, Buick, Oldsmobile, Pontiac and Chevrolet. 


CHESTER 
CARBURETORS 


)RODUCTS DIVISION OF 


ROCHESTER 


GENERAL MOTORS CORPORATION, ROCHESTER, N.Y. 


serremaen 1957 37 


acquire u \ 
NIGHTS AT HOME! 


LA LL.B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
fence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

e 14 remarkable volumes, compiled by 
if professors and lawyers, cover the whole 
¢ field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction . . . you learn by doing- 
dling legal problema—not by memorizing rules. 

Send for two FREE booklets, “Law Training 
for Leadership,” and “Evidence,” answerin 
questions about Law and its value to you, an 
telling how LaSalle Law graduates are winning 
rapid advancement in business and public life, 
Mail coupon below. No obligation. 


LA SALLE EXTENSION UNIVERSITY 
A Corres Institution 
4175, Dearborn St. Dept. 983-L Chicago 5, 


Send me your two FREE booklets described above, 
without obligation. 


Mamerseoiatpessctrsy 


Street... 


City, Zome & Sia 


BIG PAY JOBS 


for men who qualify in 


DIESEL 


‘TRAIN NOW FOR A DIESEL FUTURE. Steady, high-pay jobs 
‘await men qualified in Diesel, Tractor, and Heavy Equipment. 
‘Are you qualified for job and advancement opportunities in this 
fast-growing field? .You can qualify! 
COMPLETE DIESEL COURSE NOW AVAILABLE. If you are 
ambitious and want to get ahead in this big money field, you'll 
want to know about the complete Diesel home training course 
now offered by Interstate Training Service. Covers all phases of 
‘operation, repair, service. Easy to master in spare time. No inter« 
ference with present job. Up-to-the-minute. Regularly revised 
‘to cover new developments. We invite comparison of material 
offered. Advisory placement service for our students. 
Em] YOU OWE IT TO YOURSELF to invenigate 
Interstate Training Service Diesel Training. Thoveande 

gree i has helped them to better jobax-better Day 
{ean do the same for you! 

WHITE FOR PRIE INFORMATION TODAY 
| WTERSTATE TRAINING SERVICE, Ported 13, OD 

Pease soe that | resi FREE 2d-pope eet H 
"Seting Ahead tn Suna" ant 


$8 rorutaR sciENce 


N PRICES 
SMASHED 


AND MORE DURING 
THIS GREAT SALE 


COLOR CATALOG 
& Wholesale Prices 


Lea 


FREE Color Catalog and now low wholesale 
rice list. No obligation. WIUTE TODAY! 


ACCORDION MANUFACTURERS AND WHOLESALERS OUTLET 
2003 W. CHICAGO AVE., Dept. P-97, CHICAGO 22, ILLINOIS 


B.F. Goodrich + 


a0, 
* 
+ 


Ge g 
S A 
AT LESS 


THAN WHOLESALE! 


SAVINGS NEVER LESS THAN 50% UP TO 70% OFF REGULAR PRICES 
=} SEND FOR YOUR FREE CATALOG! = 
TIRE @ 730 MORGAN BLVD. 
co. © CAMDEN 4, N. J. 


FREE—Amazing Book on 


RHEUMATISM, ARTHRITIS 


If you suffer aches, pains and discomforts of Rheu- 
matism, as manifested in ARTHRITIS, NEURITIS, 
SCIATICA or LUMBAGO, send today for this FREE 
Book. It reveals important facts about why drugs and 


tion. 


BALL CLINIC, DEPT. 36, EXCELSIOR SPRINGS, MO. 


io investment, no experience needed. Just 
Show mogie ceakisn comfort to frends, 
ean fo 340 0 pore, pus Cash Bonus, 
Slot te 40 @ por, pe ret, 
eid Vocation, $25.0 Reword Ofer. Out- 
gers for men women, chron 

Money bock guarantee, Shoe vorgles, 
Pled without cont. Write TODAY foc FREE 

‘ew 84 pone catalog ond fll detail. 
‘TANNERS SHOE Co., 523 wRocKTOR, MASS, 


Do You Laugh 
Your Greatest 
Powers Away? 


THOSE STRANGE 
INNER URGES 


You have heard the phrase, “Laugh, 
clown, laugh.” Well, that fits me per- 
fectly. I'd fret, worry and try to reason 
my way out of difficulties — all to no 
avail; then I'd have a hunch, a something 
within that would tell me to do a certain 
thing. I'd laugh it off with a shrug. I knew 
too much, I thought, to heed these im- 
pressions. Well, it's different now—I've 
learned to use this inner power and I no 
longer make the mistakes I did, because 
I do the right thing at the right time. 


This FREE BOOK 
Will Prove What 
Your Mind Can Do! 


Here is how I got started right. I had 
heard about hypnosis revealing past lives. 
I began to think there must be some inner 
intelligence with which we were born. In 
fact, I often heard it said there was; but 
how could I use it, how could I make it 
work for me daily? That was my prob- 
Jem. I wanted to learn to direct this inner 
voice, master it if I could. Finally, I wrote 
to the Rosicrucians, a world-wide frater- 


nity of progressive men and women, who 


offered to send me, without obligation, a 
free book entitled The Mastery of Life. 
That book opened a new world to me. 
Ladvise you to write today and ask for your 
copy. It will prove to you what your mind 
can demonstrate. Don't go through life 
laughing your mental powers away. Use 
the coupon below or write: Scribe E.G.A. 


USE THIS GIFT COUPON 


SCRIBE E.G.A. 
The Rosicrucians (AMORC) 
San Jose, California 


Please send free copy of The Mastery of Life, 
which I shall read as directed. 


Name 


Address. 


City. 


The ROSICRUCIANS (Amorc) San Jose, Calif. (Nota religious organization) 
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DOUBLE | 
PROTECTION! 


Switch to a 
Filter Pipe by MEDICO 


Protects you from irritants 
Safeguards your pleasure 


Nicotine, tars,flakes and juices 
trapped inside Medico's change- 
able filter never reach your 
mouth, When filter is discolored, 
replace with fresh one. That's 
why Medico is more enjoyable 
than any other smoke — 
Cleaner . . . Milder 

Cooler . . . Sweeter 


NEW! 1958 series of 


mevico Crest 
Gold Crest Pipe ....$5.00 
Crest Pipe .....s.. 3:60 


Other Medico Filter Pipes, 
$1.50 to $30.00 


NYLON BIT 
GUARANTEED 
BITE-PROOF 


IMPORTED 
BRIAR 


FILTER PIPES 


SAVE $ ON US 


Our publication “Government Surplus Sal 


U.S. Government, Hunting, 

plies, Radio and Biectronic ‘equige 
trical Equip.. Cars, Power Tools, Machinery, 

Scrap, ‘Ete. 

How 


GOVERNMENT SURPLUS SALES, 


AD rorutar science 


Catalog X-1, write MEDICO, 18 E 54th $t.N.¥.22 | Devt. A-177 


lists hundreds of 


tremendous savings, as low es Ie on a $1.00. 
se are samples of the s that are being made 
Boar $12.00 GRINDEI $4.69 SHAPER $15.00 DUMP TRUCK $76.77 
TRACTOR .........$75.00 TYPEWRITER ...$7.51 FREEZER $50.00 SPRAY PAINTER $15.25 
‘MoTOR ‘$4.00 


Hundreds others listed in our bulletin “Government Surplus Sales" and may be purchased direct, from 
hing. Camping, Sporting Equipn 

, Amphibious Trucks, Jeeps, Boats, Motors, Binoculars, Plumbinj 
Chemicals, 


ay you receive our bulletin “Government Surplus Sales?" By sending $1.00 to 


P.O. Box 169, 


FREEZER TIPS 


To PROTECT frosting 

on decorated cakes, 

— first freeze cake un- 
= wrapped. Then re- 
move cake from 

oP freezer, 


wrap and 
seal tight with 
“Scorc” Brand Freezer Tape. Write label 
right on the tape itself! Moisture-resistant 
tape seals, holds fast in sub-zero cold to foil, 
im, paper, Saran or other wraps. Get 
‘Scorcn” Freezer Tape now, 35¢ or 98¢ in 
cutter-edge carton. ©1957, Minnesota Min- 
ing & Mfg. Co., St. Paul 6, Minn, 


NEW MAGIC RADIO WALKIE TALKI 


YOUR OWN POCKET 
atic 


» Sea 


3” REFLECTING TELESCOPE 


$29.50;0) 
inten, 
ington, N30 


BUILD A BOAT AT 1/3 THE COST! 


‘with CLEVELAND'S full size, ut~ 
Hid fe: 


ILLUSTRATED CATALO\ 
Bosiien 4200, Hardware & Equipment C 


CLEVELAND BOAT BLUEPRINT CO. 


GOV'T $URPLU$ 


items for sole by the U. 5. Government at 


mnt, Photographic Equipment and Sup- 


‘Furniture, Office Equipment, Supplies 


East Hartford 8, Conn. 


Department 4-3, 


Cast your ballot for a successful future! 


DAD , 0 


= 


3 FREE BOOKS! Chock tho subject that interests yo 


Whether you stand at a machine or 
it at a desk . .. whether you're mak- 
ing $75 a week or $75 hundred 
year . ... whether your interest is 
Power Plants or Paper Pulp, Adver- 
tising or Electronics ... chances are 
-C.S. has exactly the course you 
need to get ahead. 
L.C.S. is not only the oldest and 
largest correspondence school. It 
also offers the most courses, 257 in 
all, Each one success-proved by grad- 
uates who rose to top technical and 
administrative positions, en- 
gincers, Superintendents. Foremen, 
Managers. Executive assistants. 
1.C.S. Courses cover bedrock facts 
and theory plus practical, on-the-job 
applications. No. skimping, Texts 


are prepared by leading business and 
industrial authorities working with 
I.C.S. editors and educators, They 
are constantly being reviewed and 
revised in line with current develop- 
ments. 


As an I.C.S. student, you study 
in your spare time, set your own 
pace. No time lost getting to class 
or waiting for slower students to 
catch up. If you wish, I.C.S. will 
make progress reports ‘to your em 
You win recognition as a 
“comer,” one who is ready to move 
ahead. ‘Thousands of students report 

and promotions within 
a few months of enrollment. All 
graduates win the coveted, approved 
LG.S. diploma, 


the coupon below. 1. C. S. will rush you (1) a special 


‘book outlining your opportunities in this field, (2) the 32-page gold mine of career tips, "How to Succeed,” (3) a 


‘sample |. C. S. lesson (Math.) demonstrating the famous “I. C. S. Method.” 
For Real Job Security—Get an I. C. S, Diploma! 


MARKS OPPORTUNITY, 
1.C.S., Scranton 9, Penna, Member, National 


Home Study Councit 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


ARCHITECTURE 
fra BUILDING 
CONSTRUCTION 


ing Estimate 


Shon Leto 
(Sketching and Painting 
AUTOMOTIVE 

ote 


BOX 239684, SCRANTON 9, PENNA. 


‘AVIATION 
hove Conneerng Technology 


I 


2 
ti 
: 


(Parl st of 257 courses) 


1D Jadu Cactonis 
5 Practical Ratios TV tree 
5 Pratl Teleony 
Radio TV Servicing 


. 
tor andAlr Brake 
5 Diesel Petri 


if 


z 
i 
FS 
i 
it 


eter Warping and Weaving 
(Gor icing Tecielan 
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Tense, Nervous 
Headaches Need 
This Relief 


A survey shows 
famo ; 


out of 4 doctors recommend the 
of Anavin to relieve pain. Here's 
gives better total effect in pain relief 
or any buffered aspirin: 


SEB SAFER: Anocin simply com 


mp Lassen Tension an 


Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
Re es Pain—Shrinks Hemorrhoids 
For the first time sclonce has found a new healing 
substance with the astonishing ability to shrink 
hemorrhoids and to relieve pain—without surgery. 
in etse after case, while gently relieving pain, 
actual reduction (shrinkage) took pla 
‘Most amazing o: results were 80 — that 
sufferers made astonishing statements like “Piles 
have ceased to be a problen 
‘The secret is a new healing substance (Bio-Dyne*) 
—discovery of a world-famous research Institute. 
This substance is now available in suppository or 
ointment form under the name Preparation H.* Ask 
for it at all drug counters—money back guarantee. 
oF 


DIESEL 


MEN WANTED 


Earn $100 per week and up 
AUTO-DIESEL MECHANICS 


You learn fast in our school and shops be. 


NASHVILLE AUTO-DIESEL COLLEGE 


226 7th Ave. N., Dept. 42 Noshville, Tenn. 


42 Porutar science 


Seal 
of 
Approval. 


- .- for the home owner 
who wants to modernize 
and add to the comfort 
and value of his home. 


Your home town lumber and 
building materials dealer 
featuring this authorized 
seal stands ready to help you 
glamourize your kitchen, 
convert attic space into a 
room for your growing 
youngsters, and turn your 
basement into a fun room. 


POPULAR SCIENCE can help, too! 


Those ‘gleam-in-your-eye’ 
ideas can actually be seen... 
can actually be carried out 
by following the home im- 
provement hints in every 
issue of POPULAR SCIENCE. 
You'll find every issue full 
of easy-to-follow details on 
how to carry out those home 
modernization plans. . . full 
of advice on saving time, 
effort and money by doing 


the job yourself. 


POPULAR SCIENCE 


Free 
Catalog 


Just off the Press | 
Fully illustrated, 108 | 
pages, showing Hunt- 
ing Footwear, Cloth- 


3 


Engineers Needed! 
—say national industrial leaders 


Become a 


ing, and one hundred | MECHANICAL 
and twenty other ENGINEER 
leather and canvas or 

specialties of our ENGINEERING 
own manufacture for TECHNICIAN 
campers and hunters. at 


MSOE in Milwaukee 


Yes, engineers are needed—and for 
every professional engineer, industry 
also requires five trained engineering 
technicians. 

Choose MSOE to prepare yourself for 
a worth-while career in mechanical 
engineering or technology. 

Complete laboratories, and field trips 
to some of the largest and most pro- 
gressive industrial plants in Milwau- 
kee—machine shop of the world, 
Courses approved for veterans—A 
Hon-profit institution of higher learn- 
ing. 

-Governing board and advisory com- 
mittees of leading industrialists 
Previous educational, military, and 
practical experience is evaluated for 
advanced credit. 

Choose from these courses— 
MECHANICAL ENGINEERING 


B.S, Degree in 36-42 mos, Options In plant 
engineering, industrial engineering, design, 


ENGINEERING TECHNOLOGY 


Associate in Applied Science Degree in 18 mos, 
Options in air conditioning. industrial engineer: 
ine technology: 


TECHNICAL SCIENCE 


Service certificate in 6 mos, Options in refrigera 
Hon ‘or metals fabrication 


A, complete series courses in Elec 
trical Engineering in electronics or 
electrical power is also available. 
QUARTERS BEGIN SEPTEMBER, JANUARY, APRIL, JULY 


MILWAUKEE SCHOOL 


‘methods 
Eesrn ty 


CHICAGO SCHOOL OF WATCHMAKING 
cain 


Siam, Chinn Japan, Hone Kong Malaya Sa: 
fateh, Blortpar said he, ean ese 
to Var Enteral Prev bodies, 
I tele geintine ere tortor fee 
Salon in setae malin expos 


JAMESTOWN STAMP CO, Dep. CAPS, meson, W.1. 


SELLTO UNCLE SAM 


Thatshow 1 mado $20,000 a 
paelling junk jewel the U.S. 
Government. Send me your name 

. pi Gnd Pil show you how I did it. 
SOMME LEARN AT HOME IN ONE EVENING 
"This is the most fantastic way of mak- 
ing money you ever heard of. That's because you do 
all your “selling” BY MAIL ¢o one customer—the 

U.8. Government! Uncle Sam will buy all the old 

junk jewelry you send in at $35.00 AN OUNCE for 

the gold it contains. Just follow my Plan and you 
tan Pick up gold on any street in your town. I show 

{you where to find it, what to pay, how to test and 

hhow Yo mail to Uncle Sam for cash. T'l teach you the 

secrets by which Tmade $20,000 a year. No charge 
for facta, No saleaman will call. Sead no money— 
just your name, address on postcard. Lestie Patton, 

‘335 W. Madison St., Dept. P-129, Chicage 
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For more information, mail coupon today! 


Milwaukee School of Engineering 
Dept. P5-957, 1025 N. Milwaukee St. 
Milwaukee, Wis. MS-30 


Please send the new illustrated career booklet 
on Mechanical Engineering. 


(Please Print) 
eames Age. 
Aaaress. ’ 

city. State, i 
Are you eligible for veterans educational bene- 
‘ts? ‘ 

Discharge date 
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PREPARE FOR THE 


BEST JOBS 


IN INDUSTRY 
© MECH. ENGINEER 
e DRAFTSMAN 
© TOOL DESIGNER 
TOOL ENGINEER 
e MASTER MACHINIST 


© AIR CONDITIONING 
HEAT & REFRIGERATION 


MORE JOBS THAN GRADUATES 


TRAIN 


at HONE 


in Your spore Time 
ot 


NUE \NSTITUTE 


(WOME STUDY [) RESIDENT [) VETERAN [) NON VETERAN 
DRAFTING ) ENGINEERING [AIR CONDITIONING 

NAME, 

AoDness. 


orry county STATE 


———NEVER AT THIS LOW PRICE!__. 


GENUINE] 35-POWER 
EGU TELESCOPE 


with Achromatic Lens and 
RH rower FINDER attached, 


5 Magnifications 18X—35X—65X—85X—135X 
Brings the Moon, Planets, Stars, 
135 Times Closer, Clearer, Shar 


eck or Money Order toda 
Dept. PSTi9, CRITERION CD, 331 Cher St 


Hertford, Conn. 
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FREE Lesson Proves You Can 


Why pay up wo $250 for tramune = study 
IMMEDIATE Seats? My new SIMPLIFIED 
PROFITS rH 

BOTH FREE! 


Write! 


and, x's teve! For pr 
Staple Lesion a 


SEND FoR FREE CATALOG. 
‘BUR BARBELL CO. 


NEW! Voi Sao 
CATALOG! 


OVER 500 PICTURES - TUNING TIPS 
COMPLETE DATA OM ALL LATEST CARS? 


ANSEN 
AUTOMOTIVE 


‘ANY SEASON ... ANY ROAD 
A HULL AUTO COMPASS 
Repeatedly Earns Your Gratitu 
by Eliminating 


© Confusion * Wrong Turns © Lost Bearings 


0, Box 246-€-8, Warren, Ohio 


When Writing to Advertisers 
Flease Mention Popular Science 


HULL MANUFACTURING CO., 


TL) eyed © 


nt ry LOR STS cy Wr 
ro eat 


‘COMPLETE 


HOME 
DECORATING | cope CouoR COMPANY Dep. 
iEnumse | Fr ton ao, Evanson, uno 96 


P.O. BOX 84582, LOS ANGELES, CALIF 


Draw Me 


You may win a $375.00 Scholarship 
in Professional Art 


Winner of prize gets a complete art course— 
free training for a profitable career in adver- 
tising art, illustrating or cartooning. You are 
taught, individually, by professional artists 
on the staff of world’s largest home study art 
school, Many top artists today have studied 
with this school. Try for this free art course! 
As winner you also get a drawing outfit and 
a series of valuable art textbooks. 


ART INSTRUCTION, INC., stuoi0 9147 
500 South 4th Street, Minneapolis 15, Minnesot: 


Please enter my attached drawing in your "Draw Me” 
conte: (PLEASE PRINT) 

\. AGE__Phone—_ 
Adres. = City. — 
County Stote Ocevpation— 


DRAW THIS GIRL'S HEAD 


Winner novifed 


“Invisible”. Greaseless, Fast 
Drying. For truly sensational 
results use Cuticura Medi- 
cated Liquid with Cuticura 
Soap. Liquid, 60¢. Soap, 29¢. 


Irritated After Shaving? 


Cuticura Medicated Liquid Relieves Instantly—Speeds Healing of 
Cuts, Nicks, Cold Sores, Externally Caused Pimples, Rashes! 


Fastest Known Relief 


Buy at local store—or send 10¢ 
to cover mailing costs for 
generous samples of Soap and 
Liquid. Address Cuticura, 
Dept. 99, Malden 48, Mass. 


ON SALE JUST "$39. 95 


(Gad ors Youn ewan 4493 


GOLDEN STATE 
ARMS CORP. 


SMITH & WESSON 
-38 REVOLVER 


Now! Save Over ‘3 per 100 


ON AMAZING 


Food Supplement 


16 VITAMINS 
12 MINERALS 


9" @ Single Tablet ~ 6 i 


GUAR. VERY 
GOOD CONDITION 


Folie Acid 
tami © 
Vitamin 8-1 
Vitomin 6-2 
Vitamin B40. 
ars 


yeti 
Bernd ehal 


Pee 
Pree SSS Sone ts 
VITAMIN-QUOTA 


st distributors of vitamins. Est 
files, comst-to-const, 
y, 


THANKS! 


+ POLIO + REHABILITATION 
+ NEUROMUSCULAR 


ENGINEERING 


aa 
DEGREE IN 
27 MONTHS 


B.S. DEGREE IN e 
TEAC "ond ELECTRONIC. ENGINEERING linc: edie "ond Wi Sister Elizabeth 
i KENNY 
Foundation 


National Headquarters + Minneapolis, Minn. 


50, 105 and 310 POWER 
REFLECTING TELESCOPE 


INDIANA TECHNICAL COLLEGE 7 @ FINDER SCOPE 


97 E. Washington Boulevard, Fort Wayne 2, Indiana g 


jeore send me free Information on 22 Mo. 8.5. DEG! 
i 


ronoviical () Chemical 


Electrica 
el | 


AB rorutar science 


Largest, Oldest_and Best Equipped School of 
its Kind in U.S. ‘Train the Coyne way for a 
better job in Blectricity-Electronics—a field that 
offers @ world of opportunities now and in the 
years ahead. In industry ~in the home—New 
developments and fabulous growth are creating increasing 
job opportunities. AUTOMATION ELECTRONICS ~ juide to Careers” gives you all the | 
he of the more recent applications of Industrial Elec- fact, anewers vou Suestigns Al 
‘ics to manufacturing processes — promises to create formation will come by return. mall. / 
Sddltional ‘demands for. trained isctrical Electronics Sonioanemt 
‘men such as we have never seen. Coupon brings details. 
LARGEST, OLDEST AND BEST EQUIPPED SCHOOL OF ITS KIND IN U.S. Te 
Coyne Electrical Schoo!, Dept. 67-73 
500'5. Pauline St, Chicago 12, I. 
Send FREE BOOK 
Irolning you offer in Elecricy 


Practical work plus technical 
training. No advanced edi 


ton of, previous 
needed. Lifetime Employment 
Bervice to Coyne Graduates, ployment service Yo students, 


CHARTERED NOT FOR PROFIT | City__________Stat. 
1500 5. Paulina Street, Chicago, Dept. 6 


Aone, MINIATURE MILITARY, MODELS 


USS Mitr Go cas) 


Heavy Tank 
198 E:1_ $2.00 


AT NATIONAL 


Pay After Graduation 


‘The steady dependable trade of Meat Cutting taught after you graduate. Send coupon for FREE 52 page 

casily in 8 short weeks, YOU LEARN BY DOING — school catslog— TODAY. G-L approved. 

tunder actual. meat marker condi 

schoo! at Toledo. 

For beginners or men with experience. Get a profit- 

able store of your own. Remember, PEOPLE MUST Foleae tn “Mest "Cunting: ‘Service 

EAT! Big pay jobs. Free employment help. Thousands %. 

of successful graduates. 

Buying, cutting, percentage, pricing, adve 
. A complete retail meat education. National 

established 35 years. Get National training 

NOW. Pay your tuition in easy weekly payments 


as in big modern 


ing, sell- 


serremsen 1957 47 


—T4): Saruun 


| 
BE YOUR OWN | 
MUSIC TEACHER 


k Telling How E; Patt) 
, Guitar, Ac =A 
JOW IT'S EASY to learn music at home. 
No Uresoine “exercises” No teacl 
just START RIGHT OUT playing simple pieces. 


houaands now play who never thought they ‘could. 
Our pictured lessons make it easy as A-B-C to learn 
touplay popular music. hymns. classical, “and “any 
other music, Only a few cents. a. . Some of our 
$300,000 students, ‘like Lawrence Welk, are now band 
LEADERS! ( ) 


BROADCAST BAND 
RECEIVER KIT 


Have you ever experienced the 
thrill of building your own radio? 
Invest a few of your dollars—a 


few hours of your time, and build 
a cruly worthy hile broadcast band 
feceiver. Transformer operation 
Clininates potential shock hazard 
characteristic of "ec 

DC sets. Operatesas 
amplifier, of tuner 
‘Quality, excellent seasiciv 
plified Construction 
Outlines basic theory of radio 


MODEL BR-2 


$1925, 


SHPG. WT. 10 LBS. 


OTHER “BUILD IT YouRSELFY Weathhcte 


Oxcilloreope 
Vacuum Tube Voltmeter 
Signal Generator 
‘Amateur Transmitter 
Communications Receiver 
Monditester 
HiFi Amplifier 


Principles. Actually s radio course 
In itself, Price includes tubes— 
speaker—chassis, ete. Every part 
you need? Order your Heathkit 
Radio Kit roday. 


HiFi Preamplifier 
Bottery Eliminator 
Signet Tracee 

Tube Checker 

(and over 50 others) 


WRITE FOR 
Free CATALOG & 2 


HEATH COMPANY = 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 16, MICH. ——=ll) 


AQ POPULAR sciENCE 


AMERICA’S MOST EXCITING SPORT 


“isciae st 
‘sss, 


‘Toe MAMDBOOK fer SMALL RACING CABS 
The AL-NEW Sth Edition of tis very 
epee dates anak ih 

ING AATICLES. ALTION PICTURES, 
PUSG, SPECIFICATIONS, ENGINE INFORMATION, TRACK and RACING DATA, HOW TO 
START A RACING CLUB. WOW TO BUILD ATRACK, ALL RULES and REGULATIONS, te, 
fr % MIDGETS, MICRO-MIOGETS, & MIOGETS, $00 ce CANS, and FULLSIZED MIDGETS. 
‘You've newer seen a book le with 30 much ACTION, EXCITEMENT, s VITAL INFOR: 
HAT a see 4 COMFLETE CATAL eling were by ENGINE, WHEELS, 
TRONOUAL PaaTS, SUPPLIES, and COMPLETE CARS. Al Tor OMLY $100. 


COMET MANUFACTURING CORPORATION OMERERMELEE = tent] 


EXCLUSIVE DOUBLE-BEARING 
€ 


HEAVY DUTY PUMPS 


AND KEY 


Locksmithing ‘waxiwe 


Now Made Easy! st'2ii0, 


Nelsen- Hall Co., De 


comune 7o BUILD YOUR] 
MUSCLES FAST! 


Pr ee 


CAMERA 
oe CRAFTSMAN 


\LEARN AT HOME 


SIZES 10-16 — WIDTHS AAA - EEE! 


We specialize in LARGE SIZES ONLY —sizes 10.10 16; 
‘widths AAA to EEE. Dress, sport, cosual ond work 
‘hoes; golf shoes; insulated boots, 40%: slippers, 
abbers, avershoes, shoe trees. Also. «sport 
shirts in your exact, extra-long sleeve iengih 
Enjoy perfect ft in your hard-to-find 236 
‘ot omoringly low cdst. Satisfaction Guar 
‘onteed. Sold by moll only. Write for 
FREE Style Book TODAY! 


KING-SIZE, INC. 346 Brockton, Mass. 


GIANT BALLOONS 


PRISMS 


Slor'$8.00 Bea. Calle res. add a 
VOLUME SALES CO. 


3930 Sunset _Bivi.. Devt. 5-957, Los Aneies 29. Cal 


YOU NEED MONEY? 
TO PAY FOR YOUR 
AERONAUTICAL ENGINEERING 
EDUCATION AND LIVING EXPENSES 
while attending school in California? 
NORTHROP INSTITUTE’S CO-OP Training Plan is the answer. 


1 Write for complete details. No obligation. Also get free 
I Northrop Catalog describing TWO YEAR AERONAUTICAL 
1 


ENGINEERING CURRICULUM, Remember, there is a wait 


ing list for Northrop Institute Graduates! Approved for & 


nan routes 


CATALOG 


EQUAL TO FACTORY BUILT BOATS 
Luger Kits Save you ¥2 to %4 Cost 


BUY WHOLESALE! 


SELF OR RESELL FOR BIG PROFITS! NAME 


ron 
BINED stano arpuances, TOOLS. WATCHES, CAMERAS 
ABT mono: stwinc AcHiNes. JEWeuny HOUSE 


WARES, SPORTING GOODS. TYPEWRITERS, ETC 


SAVE $50.25! 
PRISMATIC # 
BINOCULARS & 
Coie” nie 

Cit Coned ee 

75> mane fn msn 


$14.75. Sc 


|, PAINT SPRAYER 


GET OUR BIG WHOLESALE CATALOG OF OVER 7,000 PROFIT 
MAKING ITEMS! POSTCARD BRINGS DETAILS FREE! MAIL TODAY! 


Cousclidatect DISTRIBUTORS 


CLIFTON 4_N. J. 


TELERAMA - ALL & BRANCHES OF 
TELEVISIO! ELECTRONICS 


* RADIO + 
IN ONE DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 


‘You get and keep 
ALL this modern, newest, 


practical equipment! 


YOU COVER ALL 


Receiver, stondard broadcast ond 
short wave. 
* Parts to conduct many experiments 


& BRANCHES IN 
ONE MASTER COURSE, 
OME LOW TUITION 


cond build — 
* RF Oxcllotor » TV Circuits * Audio 
Oxcillator * TRF Receiver * Signal 
Generator 

‘+ Professional Multitester 

A. MUST for all technicians 

FOR MEN WHO WANT TO EARN MORE MONEY! 

‘Another great advance in Home Seudy 

Training, Let National Schools, of Los 

‘Angeles, a practical Technical Resident 

Trade Schoo! for over $0 years, train you at home by Shop-Method, 

{or today’s wolimited opportunstics in ALL 8 BRANCHES of the Tele. 

vision, Electronics, Radio industry 

YOU DO MANY PRACTICAL JOBS — including servicing, circuit anal 

ysis Build » modern TV set from ground up, with equipment kits we 

send you, including new large-screen picture tube and profesional 

Multitester, at 0 addidonal charge You receive an exper 


Continuity Checker 


NATIONAL SCHOOLS 


NATIONAL 


TECH 


SCHOOLS 
NICAL TRADE TRAINING SINCE 

Los Angeles, California 
[987 FAST stnvice— man wow ro 


MANONAL SCHOOLS, OIPI, RC-97 
F100 s noumoa st 


DB ovane 
T svoness_ 

far. 

1 Deen meee om 


VETOURS Ce eo 


t— 
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“TOOK IN $217 
FIRST 10 DAYS” 


Some make more, some less 
We help you to start Your 


Stelle took in $217 
first ten days. E. L. 
took in more than $10,000 in 
‘one year. E. C. Taber wrote, 
“I made $400 gross in two 


weeks.”” And no wonder—this machine washes. 


es faster and better than by hand. 


ey-making Opportunity. Enjoy in- 
dependence—freedom from bosses, layoffs. 
Customers everywhere—hom 

schools, etc. Expenses low, pr 


1p necessary; operate from home. 
spare time until your full time is available. 
Lose no time. Get all facts without obligation 


FREE BOOK!. MAIL 


Ca 
fa / 


Sereain 
Foaiize 
home 
ti 
tunguisher so rt 
nary extinguishes is’ on sis 
inity fight. handy extinguisher even a child can’ tsa! 


Div.) 
IN’ CANADA: Mopa Co. 
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114 E. 32nd St 


This $4.95 Regular Size | 
Presto Fire Extinguisher 
for Letting Us Prove How 


YOU CAN MAKE UP TO 
A MONTH! 


Modernize 

and Add 

New Living Space 
To Your Home 


eoeececeeceeeeceece 


There are so many 
wonderful things that 
can be done around 
the house to better 
your everyday living. 


Each month 
POPULAR SCIENCE 
shows you how! 


Visit your favorite local 
lumber and building ma- 
terials dealer and explain 
to him that you want to 
add some built-ins, re- 
vamp your kitchen . . . 
put up bunk beds in the 
attic for your little “‘cow- 
boys and cowgirls” .. . 
and insulate to stay warm 
and reduce fuel bills. 


Don’t forget to tell your 
dealer that your ideas 


came from POPULAR 
SCIENCE. He knows all 
POPULAR SCIENCE 
how-to-do-it hints are 


simple to understand, ac- 
curate and easy to follow. 


It’s time to better 
your living by mod- 
ing your home. 


No Nagging 
Backache Means a 
Good Night’s Sleep 


Nagging backache, headache, or muscular aches and pains 
may come on with over-exertion, emotional upsets or day 
to day stress and strain. And folks who eat and drink un- 
Wisely sometimes suffer mild bladder irritation 
that restless, uncomfortable feeling. 

Tf you are miserable and worn out because of these dis- 
comforts, Doan's Pills often help by their pain relieving 
aetion, by thelr soothing effect to ease bladder irritation, 
fand by thelr mild dluretie action through the kidneys—tend- 
ing to increase the ouptput of the 19 miles of kidney tubes. 

Bo If nagging backache makes you feel dragged-out, mis- 
erable, with restless, sleepless nights, don’t walt, try Doan's 
Pills, et the same happy relief miitions have enjoyed for 
‘over 60 years. Ask for new, large economy size and save 
money. Get Doan's Pilis today! 


250 rowan... 


("Sndmaaat sot incbaded 


shoal of Art, Studio 189, Part Washington, N.Y. (utah. T2tt 


FIX OUTBOARD MOTORS 


POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
Repair your own equipment or MAKE EXTRA MONEY 


In"ihts rowing field. Pully ‘ikustrated) easy-tovunder~ 
1nd, Home Study Course. Write for PREE information 


LINCOLN TECHNICAL INSTITUTE 
SUITE 9-G, 472 MARKET STREET, NEWARK 5, N. J. 


WARN HUBS .°:. jeep 


—\SES\,_ STOP FRONT DRIVE WEAR 


‘Over 100,000 Warn Hubs are now in me, proof 
‘hat feerwhecing Daal with Warm Hobs meant 


Sg srsings in gears engine, re wea, Ba lad 
fy soec pops peformances povar hgh snd waar 


(Mecring Now, with Warn Lock O.matis, you hare 
‘sonoma, drag free Zar. or tacive 4d. ant 
nan ar atl, 8 You shift Ask your local wid dealer 
SEE iesall Warm Lock Oma or Locking Hibs o 
SATS diye Fully guaranteed. Weie for free berate. 


WARN MFG, CO., Riverton Bor6064-B9.Seattle 88, We 


Piston Rings 
wear out, too 


‘You can’t see the wear on your piston rings. But 
you can feel it—in your engine's loss of power— 
and in your pocketbook. 

At the first sign of oil-pumping, smoking ex- 
haust or loss of power, ask your motor specialist 
for a ring check-up. If your car needs new rings, 
you'll be money ahead on gas and oil . . . and 
avoid big repair bills later on by installing new 
Hastings Piston Rings now. 

They stop oil-pumping, seal compression and 
provide the special lubrication worn engines need. 

Don't gamble with the power and economy 
that are built into your engine. Restore it, keep 
it, enjoy it. Get new rings. And be sure they're 
Hastings—the only rings engineered exclusively 
for replacement service in your car. Truly the 
best money you can spend on your car. 


HASTINGS MANUFACTURING CO. « HASTINGS, MICH. 
Piston Rings, Casite, Wear Reducer, 
Oil Filters, Spark Plugs 


Piston Rings 


TOUGH on oil-pumping « GENTLE on cylinder walls 
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Check the Kind 
of Body You Want 


and I'll Show You How 


SASILY You Can Have It! 


‘ust tell me, in coupon Below, the kind 
‘of body 
50, 


Charles 
pues ou want=and Til give tt to 
Past ‘your fs 
Tension,” my ensy. 
tethod” will make 
‘shoulders. bulge 
‘arms ‘and lees surge with 
Bol Your’ whole body 


i 


MAKE UP TO 
$100 PER DAY 
IN A BUSINESS 


OF YOUR OWN! OUR HELPING HAND 


‘You con cll on ws ot ony one 
Our engineering depen 
la aheoys ot your service. We 
show you how te enter this 
"booming bot 
you con work 


DEALERS WANTED! 
GENERAL ENGINES COMPANY 
Dept. T-97, Route 130, Thorofare, N. 
52 Porutar science 


. Learnhow | § 
FREE BOOK Bananas 


66,000 CANDLEPOWER 


rful flashlight 


USES HI-' VOLTAGE—LESS 
thru spec filament f 
sires lost ee lenge 
LONG RANGE 51 


Giant die cast diamond 
facet reflector 


Sealed Beam 
Spec exclusive bulb 
tuses 2 lasses for cool- 
Ing & extra brilliance 
Permanent bullseye fo- 


208 SUPPLY MOUSE, DEPT. 43.P 
setso or 


OVERLOAD 


SPRINGS 


| When Writing to Advertisers 


Please Mention Popular Science 


CONVERT YOUR CAR INTO A BED 


Overnight 
Trips Rest 


quick. 
‘VERSION 


‘Delighted users everywhere! Coan 
AU apd instructions 


$49.95 
‘State make, model, whether 2 or 4-door 
‘See pear local dealer or 


SEND CASH, CHECK OR MON 


ORDER TO: 
CAR BED CO. 600 MAGNOLIA AVE., PANAMA CITY, FLA. 


INSURED TIRE SERVICE 
\ POPULAR BRANDS 


FREE ose 


LowsEhe “GaN sen gUALITY 
BEOUNE Sf Sota toe! Pacey 


STUDY TO BEA DOCTOR 
of Psychology or Metaphysics 


‘ota 
Prectitnet ath, Happiness 
‘Shceqe, by ‘Sat. ‘Corenpentence courses ifs Write ter FRE 


THE NEOTARIAN FELLOWSHIP 
Desk 5, Plekwiek Building Kanaan City 8, Missourt 


MARKSMAN AIR AIR PISTOL 


F ha ey 
“ ce pellets 
ann 
ion, targets nnd guarantee: At 39 
MORTON H. HARRIS, INC. Los anonies 25, cAUF, 


CAN PUT YOU IN A 
FINE BUSINESS! 


Make 5 = Hour CASH PROFIT | 
THE DAY YOU START! 
Start your own busi- 
ness at Home 
Sharpen Household, 
Garden and Shop 
Tools in Spare Tim 


‘Turn spare time into Big Cash Profits with new Bel 
Sharp-All, No experience needed to sharpen knives, scis- 
Sors, shears, ice skates, mower blades, hedge trimmers, 
‘axes, chisels and circular saws ... Learn how easily you 


DIESEL 


MECHANICS IN DEMAND 


ech 
APPROVED FOR CIVILIANS [_) or GI's () 

= CHOOSE YOUR TRADE— 
‘CHECK HERE 


(DIESEL MECHANICS 
() AUTO MECHANICS 
(J BODY & FENDER 
(J GAS-ARC WELDING 
REFRIGERATION 
(AIR CONDITIONING 
) MACHINIST TRADE 
|] ADVANCED MACHINIST 
includes tool & die) 
( PIANO Ne & REPAIR 36 


CHOOSE YOUR 
ENGINEERING COURSE | 


DIESEL AUTOMOTIVE ENGINEERING, 
REFRIGERATION & AIR COND. 
ENGINEERING 


HEAVY CONSTRUCTION EQUIPMENT OPERATORS TRAIN 


FREE EMPLOYMENT HELP 
your career with Greer by checking your interest 
clang mel coupon for complete information at 


“SHOP 
AINING 
GREER Tt 
Box I, 2238 S. Michigan Ave. 
Chicago 16, lilinois 
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LEARN 


Service to graduatex 
od eredit terme. Enroll 
7, Part time employment help to avadentn’ 


BIG FREE BOOK yiictcocron NoowlestienNe 


Electrical School 
i 500 5: Pactine Sts Chicago 12, I, Dept. 67-48 
Send FREE BOOK and details of your training in TV-RADIO 


WITH PUSH BUTTON 
STARTER. Be propored 
tor powst follies! Pro- 
emeigency light, ete 
Perfach for rade homs, 
camps. 700 Wats-115 
60 cyc., AC. Powered by 
rugged 2.2 HP. 4 eye 
riggt-Stratton or Clinton 
got engine. No. wieiag 
Recoceory, [uct plig It 
cod eretn, Complete, wit aia salieri 
builtin winding tor cherging 6 v., euio battery. Only 
gensrotor ‘sf tle low peice wit role. sich Book? 
Readies any opplience thal requltes up fo 

700 wotts. (A78). Shpg. wt. 77 Ibs. $143.50 
1200. Waits (A126). WI. 90 Ibs. Some at above 
but larger engine & generator, more 

(Ars gallate $195.50 
2500 Watts (A256). Wt. 225 Ibs. Similar to above, 
bigger, heavier and developes more $325.50 


power 
MONEY BACK GUARANTEE, ORDER TODAY! 


GENERAL ELECTRONIC SERVICE CO. 
P. 0, Box 9 Dept. PS-9 Burlington, Wisconsin 
54 rorutar sciENcE 


Wr Mode in off season to give 
‘Guerantoed seid at eos 


nd. 
Pa 13 fe pt 120 Ib. Tales up fo 10 hp, maton, 


Write for Cotolog No. 1AFW 


HERTER’S — wascca’ mnesora 
SUE Mcleyen THROWING DAGGER 7 


BALANCED TO STICK! special $25 
yee nace me 


BUILD MUSCLES au HEALTH with, BODY BUILDER 


WEPAY s3 50 Ib. 


GROW_MUSHROOMS. Cellar, shed and out- 
doors. Spare or full time, year round. We have 
over 25,000 customers. FREE BOOK. Washing- 
ton Mushroom Ind., Dept. 62, 2954 Admiral 
Way, Seattle, Wash. 


POKER DICE 


COMPLETE NEW 


FALSE}. 


FROM YOUR OLD $1595 


See ereecerctets 


itignten them. 


ACT TODAY. arate atch ant 
‘TRU-GRIP DENTALLABS..127 H-Deaborn, Dept WU ce it. 


Hin 


Exclusive rotary magazine and action are fully 


enclosed. . loads and unloads quickly, 
. . cartridges protected from dirt and me 
- + balance the same no matter how many rou 
in magazine. Unique cartridge count indicator 
shows number of cartridges in magazine 
safety indicator tells instantly by sight or touch 


ture 


whether hammer is cocked. 


ARN YP 
EARN 
MORE 

P PREE Hhust Catalan. i 


MONEY it 
Bitubie oben write Fotay: Aporsvea for Vets 
Scheel, Dep, F062, 721 Bed 


Complete uphot- 
it you need to 
n AT HOME. 


Stop Pushing Doorbells! 
SELL MASTER UNIFORMS 
TO BUSINESS MEN 
—and make up to $50 in a day! 


goodbye" to tiresome, unprofita 
{otse*techoase canraseing Sell in volume 


tremendous value to the frm. 


pent" of 
‘That's why your prospects buy fast. 
‘Yolumes._ again tnd asain! Your 


etary eipet ake wo tot ina ey el 
| Xaeeabhariuloma tec ne deg 


SPREE | 
‘rote packed Sample Outfit right away! 


inside story 
Jg onthe 


Savage 99 


lever action big game rifle 


Available in 3 great models (each drilled and 
tapped for popular receiver and ‘scope mounts) 
50-3000 Savage, .300 
08 Win, and .358 Win, 
Stevens and Fox shotguns 


and 5 great calibe 
Savage, .243 Wii 

There are Savage 
ery shooter and every kind of 


and rifles for 


shooting. Write for free rifle or shotgun catalog. 
Savage Arms Corporation, Chicopee Falls 54, Mass. 


SAVAGE - STEVENS FOX FIREARMS 


years AMER- 
coupon 


icker promo- 
jous people to reach higher 


diane: Write American School, Dept. Gb46, 6083 Sherbreake St. W., Montreal 


you are already in the 
past 


now for qui 
During the o 


ped aml 


job you want—and prepare for it in time 
ject that interests you and mi 


ap Rg Ey 
start training 
tion and increased 


CAN Scuoot has helj 


goals, 


IN SPARE TIME AT HOME 


PREPARE FOR BETTER JOB, BIGGER PAY 
you might otherwi 

Check subj 

information. 


Today, choose the 
work you like be: 


li MAIL COUPON NOW > 
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“We'll be using them for years... 


.» that’s why we pick the Brand that’s made a Name for itself!”” 


EVERYTHING that goes into a new house takes a big bite out of the 
family budget. And it’s all too true that you have to live with 

mistakes you make in buying. .. whether they be appliances, furniture, 
food, clothing or whatever. So buy brands that have made a name 

for themselves. You're bound to be satisfied. 


FOUR WAYS BRAND NAMES SATISFY YOU MOST 


1. BUY WITH TRUST 3. ENJOY MORE CHOICE! 
Spend confidently on known Spend shrewdly among widest 
quality. Brand Names wear best, selections. Brand Names offer 
‘work best, taste best, are best. the most in sizes, types, colors. 

flavors, etc 

2, SHOP WITH EASE! 4, GET THE "LATEST"! 
Spend efficiently on proved value. Spend smartly on up-to-date 
Brand Names save time products. Brand Names keep 
“puzzling” over labels, models, improving, modernizing, intro- 
prices, etc. ducing new things. 


boug Advertisers in this magazine 
‘Tm itt I it!’ are good ieibaes a Rei 
They're proud of their brands 
L "cause they satisfy so. 
MANUFACTURER DEALER CUSTOMER 


BRAND NAMES FOUNDATION, INC. + _ 37 Fifth Avenue » New York 16, N. Y. 
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COORD "sete ONLY $75 DOWN 


for today's best buy in 
- fun-filled transportation 


Sharpen 309 mower i 1010 


MODERN MANUFACTURING CO. 
160 North Fair Ooks Ave, Posodeno, Californio 


AUTO DIESEL 
MECHANICS 
7. Day and nigh 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7m Ave., Ha. Dept. owhwile 3, Teas. 


FULL SIZE MODEL KIT SIZE MODEL KITS! KITS! 


MEN WANTED woccn': 


Ride to work or play on a 


HARLEY-DAVIDSON 


WOATME Re 


New liberal purchase plans — After mini- 
mum down payment, monthly instalments 
average only $18.74 for vehicle, property 
and liability insurance and carrying 
charges. : 

Operating costs as little as 35¢ for 100 
miles of travel. Maintenance and depre- 
ciation costs are negligible when compared 
with other forms of transportation. 

Beat traffic worries — There's plenty of 


SEEGERS 
FREE: B16 MONEY SHOE BUSINESS! 


‘Run your own profitable’ shoe stor! 
usiness from home! Represer 


ders a day. 
fastseling dress, sport, work shoe styles for men 
omen, Alcushign hose, many other special features! 
Sizes 214-15—widths AAAA to EEE. Draw or 

Stock. Also horsehide jackets. Start now sellingtofriends, 
folks where you work. Rush postcard for FREE Outfit! 


MASON SHOE, pest. 789, CHIPPEWA FALLS, WIS. 


DEPT.PS 


room to breeze between crawling or stand- 
ing lanes of traffic, get up front ahead of 
the crowd. No parking problems either! 
Enjoy traveling the Harley-Davidson way 
— money-wise, pleasure-wise. 

Good deals on other new and used models 
too—Visit your dealer for a trial ride and 
details. Or, write us for free literature. 


HARLEY-DAVIDSON MOTOR CO. 
* MILWAUKEE 1, WISCONSIN 
serrenner 1957 5] 


PELLET FIRING “45” CAL. 
AUTOMATIC wecatie toading Ammuni 


tion Clip —Has Automatic 
Slide Action — Over 15 
Moving Parts 


Tun, This is the me 


Learn the Working Mechanism 
is accurate, model of @ 


Try it for 10 doys tree, 
Turn after 10 doys for prompt relu 
Dor 


vl Order now! Simply send $1 plus 25¢ shipping 


HOUSE PRODUCTS Dept. PP-60 
LYNBROOK, N.Y. 


HOW TO 
FIX ALL AIR COOLED ENGINE! 


‘N” Made $9,700 Last Year By 
Sean Just 20 KEEP/SAFES a Month! 


Like Mr. “X"" you can profit with KEEP, 


‘ch 
strict agent, FREE 
is, wiving addres, 


Famous lt 
MAB RAND: 


Send Postcard For Free a 
MIDWEST SALES (CM.151 


Brikcrete Manufacturers 
Have the Price Advantage 


‘economies in producti. 
‘most modern end practical 
1d so low. vel 


eto 
Sp on Dante conte. Building owners ge more 
sbi value pe_dollar = plant = aes 


‘ookseslle, Ontario 


BE Dendes Weep, 
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RUPTURE 


RELIEF...OR YOUR MONEY BACK 

Write now for free booklet and 

Pictures of rupture care, You 

in be -.work steady, 

ith Jow cost, easy to wear F Web 
sands satis! 


WED TRUSS CO. Dept PSS Hagerstown, 
2 WAY PORTABLE RADIO SET! 


WESTERN RADIO. Dept. BNS-9, KEARNEY, NEBR. 


NEW RUBBER STAMP BUSINESS 


PAYS BEGINNERS % ‘9.20 AN HR. 


RT AT HOME 
SPARE Tie 


h Table Top Machine; 


ij 


‘Themulti-milliondollar Rubber Stamp business—oncecontrolled 
by a few big companies—is now being taken over by small opera- 
tors—onein each community throughout the United 
Women who have this inexpensive machine can turn out 
of Rubber Stamps 


ing such as names, addreases, notices, stock numbers, prices and 
‘other ““copy”" needed by offices, factories and individuals. Work- 


sulars about the little machine, 
rofitable Rubber Stamp bi 
ae spare time, Everything you send m 

’ PREE and no salesman wii call. 


Stamp business in your community, right 
particulars FREE and no salesman will 


PREFERRED 


Thousands of 

_ by Leading Engineers Needed 

Appliance Manufacturers for Hard Pressed 
Industry 


NOW AVAILABLE TO YOU! 
EMERSON 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


pep 
Bion peng 


Photo of Heald Electrical Laboratory 
Enroll New for New Term 


Heald College Ranks FIRST 
of the Mississipp 


“ 
MOTORS ropa 


Send for FREE Information 


Steve Dreting 
First choice of manufacturers for 67 years! E Serveving 
Now you can choose from 21 different de- 

signs from }{ to | H.P. Write for free catalog 
No. M-142. The Emerson Electric ee Co., 
St. Louis 21, Mo. 
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Coming in October 


| POPULAR 


Removable Bonus Booklet 


“BEFORE YOU CALL THE TV REPAIRMAN” — A dozen jam-packed pages with detailed 
steps on how to save money by doing your own minor TV repairs. You'll learn 
how to recognize, analyze and fix a faded picture, weak signal, ghosts, interfer- 
ence, shrunken picture, vertical and horizontal distortion, off-center picture, ete, 
You'll learn how to recognize and cope with antenna troubles. You'll see which 
tubes to check, discover how some odors point to specific troubles, All this plus 
valuable safety tips and a trouble-shooting table that tells where to look for the 
trouble and what to do about it, You'll find this helpful, removable booklet bound 
right into your copy of October PoruLar SclENcE. 


All About Indoor Fireplaces 


An eight-page picture-packed feature that'll help you decide which is the best 
fireplace for you-a prefab? masonry? circulating? Learn the advantages and 
disadvantages of each type . .. how to be sure it won't smoke . . , how much it 
will cost . .. the real low-down on factory-built chimneys . .. what you can get for 
as little as $100. PLUS special tips on how to cure a smoking fireplace, and 
pointers on building your own fireplace. 


The Truth About Snow and Mud Tires 


Will snow tires give you the added traction you need? Do they eliminate all need 
for chains? Do they wear out faster than regular tires? How should you pick 
them? Can you really get a “noiseless” snow tire? Are nylons or rayons a better 
buy? Are recapped snow tires a good buy? Get the answers to these questions 
and many more in October PopuLAR SCIENCE. 


Chrysler Unveils Two Mighty Engines for ’58 


Get the full report on how Chrysler gambled on a multi-million-dollar crash 
program, and came up with a winner: the brilliant new “B” engine. In two dif- 
ferent versions, the “B” engine will power the '58 Plymouth Fury, Dodge Custom 
Royal, Dodge D500, and four De Sotos including the Firesweep. Chrysler en- 
gineers say that this engine has more radical new features than any previous 
engine in Chrysler history. For the full, exciting story be sure to see October 
Poputar SCIENCE. 


Get October Popular Science at all newsstands soon 
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MEN Troubled with GETTING 
UP NIGHTS, Pains in BACK, 
1-J:-¥-§ HIPS, LEGS, Tiredness 


40 Loss of Physical Vigor 
If you have these symptoms then 
your troubles maybe traced to Glandular Dysfunc- 


tion ... a constitutional disease, Medicines that 


give temporary relief will not remove the cause 
of your trouble, Neglect of Glandular Dysfunction ke 
often leads to premature old age and sometimes in- 


curable malignancy 
The past few years men from over 3.000 com- 
munities have been successfully treated here "at 
the Excelsior Institute. They have found soothing 
Feliet ‘and a new health and zest in life of 
‘The Excelsior Institute, devoted to the treatment constant; 
of diseases peculiar to older men by NON-SURGI- y 
CAL methods has a NEW FREE HOOK that tells " ADDING 
how Glandular Dysfunction may be corrected by 
proven NON-SURGICAL treatments. This book 
May prove of utmost importance in your life. and 
Write today, There is no obligation. 
Excelsior Insti ‘Dept 8531, Excelsior Springs, Ma. ADDING 


DRAW The First Day! i 
an 
ADDING 


more oil 


HIDDEN TREASURE! j eS 
CHANGE TO : 


is easy to find with GOLOAK'S “FINO. 
ii" 2 powerful v2 1. locator: only 
$64:30 Eomplete with earphones, bat 
feries and instructions, Write for 


“How To Start 
Your Own 


Le ORDER BUSINESS” 


@® tena 


1000 (Ane 


vave 


| uierer 
ANTIQUE WEAPONS | Srickinc 
itustration, deserptions and histories of 
esate “eracnad with umuocal “ieee: roms 
Tor beginning colicctors to rare museum pleces: Cata: Protect the 
foe Sao nour attae aed adaroos with Boe’ Engine 
ROBERT ABELS, Box PS, 860 Lexington Ave.,.New York 21, .¥. Performance 
Genuine Dupont Plastic rere 
NEW FALSE PLATE 
pe Only The quality of Kendall, The 2000 Mile 
| 95 Oil can spell economy for you. It stops 
high oll consumption ~ ends vaive lifter 


sticking. To keep your motor younger, 


TN roe ema roeea an sateen for longer, ask your favorite dealer for it 
ly alae Plate Cl aia 
supply False Plate Cleaner tol 
W'who write fer ourmeney saving BY THE REFINER OF 
[ALL STATE DENTAL LABORATORIES KENDALL SUPERB MOTOR OIL 
22 W. Madison Dept. 145 Chicago 2 6 cc ADFORD, PENNA 


serrenser 1937 6 


24 YEARS AT THIS ADDRESS 
“We Hane No Rent to Poy.” That is Why We Can Sel for Lvs 


avoid a 


costly mistake 
in your high fidelity system 


— ae Onin 


FREE = 


HI-FI iar 
BOOKLET gy 


describes... 
the important Puy? 
advantages of 
playing your 
records on 

a precision 
turntable! 

SEND 

COUPON TODAY! 


which 


STAN DARD &34N. Broad st, Philadelphia 30, Pa. 
75 POWER aes $3.98 }) 
ae 2a ey 


NAME. 
‘ADDRESS. 
city__ zoNe_state. 


CRITERION 


2 FOR 314.95 
MAGNETO HANDSET INTER-COMM 


‘any 
Write for FREE 
ents FOB Simpuan, Pa 


TELEPHONE ENGINEERING CO. 
Dept, 947 


gig’ PAY GOOD FUTURE! he UP NIGHTS 


-O-KUT COMPANY, INC. 
01 Queens Bivd., Long Island City 1, N. Ye 


‘citieiaiaiaaeeal | 


© DIESEL CO ELECTRONICS se tvioeeian is 
CO auto a AUTOMATION Nights or Bed 


NEVER EFORE has the opportunity, Deen 99 good ing urination) oF S 
for the properly. trained’ rnechasie an 

San to ep into BIG PAY POSITIONS with 

fapid advancement and fature security virtually 
YOUR SUCCESS depends on the quality of train- 
Me ou receives and the reputation of the 
schosl you attend! 


K 
‘and. old, Ask 
back gusrante 


help your 
HEART run 
help your HEART 

NEW FALSE PLATE 


| 
i OLD ONE IN Hours 


Mirurkist 


pay Jobs in Industry, and 
Hebets is Titel! Foteee iow waltisg for our 
graduates, 

AGSIDENT SHOP TRAINING ia easier and conta lees 
than. you may fe you with 
Rousice ‘aad part-time Jobe while. in school, 
plus free nation-wide placement service for 
Fraduates, 

heck subject above in which you are interested and mai! for 


|B 
i Technical Schools Sema 


Veteran Approved 


arousno 


CHICAGO DENTAL PLATE TT ete FA 1 
30 N. Dearborn St. Swit 2. il. 
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TRAP 

DUST 

AND 

ODOR* 

IN YOUR 

HOME 
automatically 


2Kautomaric opor 
REMOVAL with 


re suren handi-koter, 


The scientifically compounded 
sive for re-coating EZ Klee 
{raps dust, dit, pollen AND absorbs 

"S.._odors from the air stream circu 
SS Ging through your furnace oF 

SS. conditioner 


AIR FILTERS 


ALUMINUM ...WASHABLE 


LOWEST COST AIR FILTER BUY 


FOR FURNACE OR AIR CONDITIONER—Only clean filters 
efficiently trap more dust and dirt, permit better air circu- 
lation, reduce fuel and power cosis, increase comfort. 
With washable EZ Kleens, you can have clean, efficient 
filters constantly—without frequent shopping. As often 
as necessai wash, recoat with adhesive and replace 
EZ Kleens — they're good as new, last for years. Re 
search Products Corporation, Dept. 230, Madison 10, Wis, 
SEE YOUR DEALER OR TELEPHONE DIRECTORY 

IN CANADA: HICKS-BAKERLTD., 234 Medison St, Winnipeg 

E.G, SPALL & CO.,LTD, 601 York Rood, Guelph, Ont, 


LITTLE-KNOWN BUSINESS 


Brings Big MAIL ORDER PROFITS 


AUTHENTIC 
REPLICAS. 


Teed Gok Cok 


| DARE YOU TO FIND AN EASIER WAY 
10 = UP TO 51,500 IN A MONTH! 


Astounding New Improved 


MOTOR OVERHAUL 
NOW WITH MIRACLE X-309 


Hands You Big-Volume REPEAT 
Even Spare Time! 
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ORDER NOW 
SAVE UP TO yy, 


THE NATIONAL FOUNDATION FOR INFANTILE PARALYSIS 
Hromus some ee ~ 


WORK CLOTHES 
Terrie values you've got to see to beli 


A fF $2.99 secrnnn TIE 
sterilized ond ready 
‘gre 
Send waist measure end inside 


COVERALLS $2.29  SHOPCOATS $1.79 


GALCO SALES CO. Dept. 249 
7120 HARVARD AVE, CLEVELAND 5, OHIO 


Double your friends 
with howls of laughter 
The new Party Snapper is ike 
a dash of spice to your party, 
Get yours pasty 
POST MART 


Order now for only $1.00 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


Fou, do no drilling, pay no may realize a 
king-size profit without ever is home, Write 
for free map and literature. 


AMERICAN OIL SCOUTS, Dept. PS 
7321 Beverly Bivd, 


EARN! wes 


A 4 STATILE CO. 


sale Catalog S AVE! 


1 Sold 44 KANT-SLAM ete 


BREE! Sis 


KANT-SLAM CO., Dest. 


404 


value-packed 
pages 


yep RADIO 


‘ | 


Send 
for it! 


SAVE on 
everything in 
electroni 


EASY TERMS 
AVAILABLE 


B g Here's everything in Electronics 

for Experimenters, Builders, Ama- 
teurs, Servicemen, Engineers and 
Hi-Fi Hobbyists: 


‘Amazing Build-Your-Own KNIGHT-KITS, 
Hi-Fi Mosic Systems & Components 
Recorders & Phone Equipment 
tennas, Accessor 
Public Address Systems 
‘Amateur Stotion Equipment 
Lotest Test Instruments 
Industrial Electronic Supplies 
Parts, Tubes, Transistors, Tools and Books 


SAVE on everything in Electronics 
—get fast, dependable service— 
send today for your FREE 1958 
ALLIED Catalog. 


Everything in Electronics 
From One Reliable Source 


ALLIED RADIO CORP., Dept. 7-17 
100 N. Western Ave., Chicago 80, Il 


(Rush FREE 1958 ALLIED 404-Page Catalog 


Name. 
Address. 
City____Zone. State. 
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U BUILD, 


Amazing New 


Only 


A low-frequency glide 
band makes it easy to 
adjust the reflex port, 
detect faulty construction 
and smooth out speaker 
response 


Silent grooves, cut on 
the quietest recording 
lathe known, reveal 
rumbles in disk-turning 
mechanisms 


By sound alone, tone 
bands tell whether your 
stylus is defective 

or tone-arm resonance 
too high 


One special band helps 
set equalization or tone 
controls to match the 
standard recording curve 


A quiz band of everyday 
noises makes an amusing 
party game—and reveals 
how good a system really is 


BUY, CHECK WITHOUT EXPENSIVE DEVICES 


Record Reveals Hi-Fi Bugs! 


The Electronics Engineers and Editors of Popular Science Monthly have 
developed this brand new and completely different 334% L.P. test record as 


another service to their readers. 


12 vital reasons why you need this Hi-Fi engineering too! 


1. Check out your present Hi-Fi rig com- 
ponents and make them better. 

2, Learn exactly how to build and tune a 
bass-reflex speaker enclosure for the 
smoothest performance. 

3. Detect faulty cabinet work that your 
eyes may have failed to notice. 

4. Pin down speaker performance and tell 
whether it matches up to claims. 

5. Put your finger on turntable rumble. 

6. Check your stylus and cartridge for wear 
and misalignment. 

7, Spot resonance in your tone arm, 

8. Tune musical instruments exactly from 


the precise 440-cycle musical A tone; you 
in the same 


can check turntable r.p.m. 
way. 


The record comes to 
enclosed in an attractive album. Com} 
using the record are printed on the back liner of the album, 


MAW THIS COUPON ropay) ~ — —— —— 


MAGAZINE SERVICES, INC., Dé 
104 E. 26th Street * New York 10, N. Y. 


Pleose send me, postoge free, and fully guaranteed, the number of 
Popular Science Hi-Fi Test Records | hove checked below. 


1 $3.50 for one record 
D1 $5.00 for two records 


9. Set tweeter level to match that of mid- 
range and woofer speakers in three-way 
systems. 

10. The speaker enclosure tuning band, the 
only one of its kind yet recorded, is a 
300-to-20 eycle glide tone repeated over 
and over, with a cricket-snap sound ev- 
ery 50 cycles. You can hear, feel, and 
even see bass resonance peaks, 

11. Trace the origin of fuzzy sounds with 
your fingers while playing the glide 
band at high volume. Then you can rem: 
edy them by such simple dodges as adi 
ing braces, blocks, or extra wood screw: 

12. See whether your friends can recognize 
an air hammer, circular saw, noisemak- 
ers, ice tinkling, bacon frying, alarm 
clock, Model T Ford, grandfather clock, 
ete. 


Attractive Album and Full Instructions 


in a protective dust sleeve and 
instructions for 


. 957 


our local record shop. They, 9 
Wibuted by ‘Urania Records, 425 
N.Y. C. List Price $3.98 


& records ore also evailobl 


You may want two! 


An extra Hi-Fi Test Record 
makes an unusually and highly ne 
or, you may want to keep see 
‘unplayed, as a reference 
standard to check the one you City, Zone & State 


use regularly. 


| 
! 
1 
1 
! 
welcome gift for any Hi-Fi fan, | 
1 
1 
: My check or money order is enclosed. 


To Parents of 


High School Students 
in Search of a 


Career... 


This may be the most important 
message of your children’s lives 


You spend many hours planning your children’s future, 
looking for ways to save them heartaches in the days 
ahead and give them some good measure of security. 


You should know that 


Today there is a rich, new kind of opportunity 
for young Americal 


‘The opportunity lies in engineering and ne 
where there is a tremendous need for trained young 
people. It is open to any young man or woman who 
is willing to work hard and to study high school 
courses like mathematics and the physical sciences in 
preparation for college engineering, 


Here is what the engineering profession offers 
your child: 


| work, There are hundreds of 
nt engineering positions open, from bridge design 
ch, from product planning 


find starting salarie 
As for opportunit; 
leaders started their careers as engineers. 


It offers a good measure of security. The need for 
trained men and women engineers will continue 
for years to come. 


Don’t cheat your child of a chance for betterment 
the y 1. Inquire of your high school princ 
imath or science teacher or any well-known engineer in 
your community for guidance. To help you—Be sure 

to read the article entitled “HOW YOUR SON 
CHOOSE BOTH A JOB AND SCHOOL" in this issue. 
A marketable ability is This important message begins on page 114—und is part 

the only true security of a continuing series appearing in every issue of 

POPULAR SCIENCE MONTHLY. 


SEW... SIMPLEX 


LAWNMOWER SHARPENER 


‘Many Exclusive Features 


big profits, |=— 


+ Ngee ng ie enti ed my 


SSA AWE oe mer The Fate-Reot-Heath Company 


Seed Yor re bac Dept. 5.9 ¢ Plymouth, Ohie 


"ORT MARIN 
ox Wee, MeweOn 


1 Sav 
Lod 


IN. STUDIO: 
‘Cnicago 42, 


EVERGREEI 
ose 


OWNERS 

UAV ne-roweRr now with a V-0 encine—Use 

(Sy ror> © «CHEVROLET © MERCURY 
* 


08 and darts Moneyback guarantees At sports deolers or send 


WAMO MFG.CO. Box 16-K, San Gabriel, Calif. 


LET THE WORLD'S STRONGEST MAN 
Help You Gain a Body 
to Brag About! 


Be the envy of your 
friends, the admira- 
tion of particular 
girls. Begin As You 
ARE—skinny, weak, 
undeveloped, or 

fat, flabby and short 
of breath. You can change 
yourself DAILY into the 
physical specimen you want 
to be by means of the four 
secret fundamentals which I 
discovered and thoroughly 
describe and illustrate in my / 
wonder course “Easy Steps 

to Giant Strength.” 


I began myself as a puny 

youth. I was given up to \ 
die, but saved by only the \ 
prayers of my parents and \ 
moved by a deep deter- \ 
mination to gain strength, \ 
I worked out my system : 

which has meant transform- 

ing magic in many lives. 


Send TODAY for FREE Book 


Learn without obligation that there 
ig.a sure-fire method for developing 
the kind of body you would like to 
have, You can gain weight or lose 
wel without losing strength, You 
Can build powerful responsive mus 
les into every inch of your physical 
frame, You can, improve, your 
style and performance in any 
‘port with my tried anc 
prover method. Don't 

delay —investigatel 


YOU TOO CAN WIN 
MEDALS & TROPHIES 


“I have many medals and 
sephles won in National, 
iympic and World com 
petitions in. Russia, Ger- 
many and Australia, Let 
me fit you for weight 
lifting competition 
greatly growing in 


PAUL ANDERSON 
Toccoa, Ge. 
Send me without obligation your fully 
strated book, giving full details of “Easy Steps to | 
int Strength.” Check marks show the body I want. 


D Muscular Development [] Poi 
CD Mental Control 
CO Strength [1] Health 


ps9 
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IDEAL FOR ALL CAR FINISHES, 
INCLUDING NEW ACRYLIC 
LACQUER FINISHES 


45 to 60 minutes to 
clean, glaze, polish 
most cars! One easy 
application! 


Rub on, let dry and 
wipe off! No harsh 
abrasives! 


SUPER GLOSS CO., INC. 
Los Angeles 42, Calif 
Cincinnati 26, Ohio 


FRUBTURE D? 


ENJOY NEW 
FREEDOM... 


No) DIFFERENT], 


Get FREE facts in plain wrap- fim 
per. Send ro x Address to- she 
FRED B. MI LER Dest: 3-N 


Exclusive Katee 


SAV 
OF GUYS! SENO ‘FoR YouR 


SARE KIT 


record grooves ‘Priced rah, 


28% on 


jer microscope with ar be groove; 1- Clarkstan 
Pressure Gauge; I- Anti-static spray and applicator; 1 


Polyfoam turntable. m: Level for turntable;’ 1- 


Net_7.45 


Jess LAFAYETTE HI-FI LP TEST RECORD 
es} for audiophile wha te tutiding 2 bast rex 


16 
JAMAICA 33, N.Y. 


Radio 


25450751 
TELESCOPE 


NOW NO ONE CAN KEEP 
ASECRET FROM YOU! 


“HAVE FUN” 


hte urprise for them 


HOUSTON oe SERVICE 


6344 Brompton Houston 5, Texas 


Saving for Security Is Easy 
ve money—when you 
s E Savings Bonds 
Payroll Savings Plan 


It’s actually easy to 
buy United State 
through the autom: 
where you work! 


piciaigen Profits 


with Hagen’s Exclusive 


AGEN’ SUPPLY ‘COWD. Deg’ PST SL. Paul 4 Mim, 


» YOU CAN’T LOSE! 


Guaranteed te will 


1,000 Sprigs 
5,000 Sprigs 


10 
VALUE OF 


H 1 
Carbide Tipped | THEYEAR! 
Circular =| 2°¢ AMP. 
Saw Blades | em DUTY 


i Fantastic Reductions! 


0 call 
eee roe | 
Pang inast on = 


o 
imp. job ‘ond ‘mm 
Pie ie tok "Ko Th | 


auembly simplifies 
and releasing frigrer. 
be. wise to buy at 
rice. Supplies limited 


PRECISION | AUTOMATIC’ 
DRAFTING SET | SIPHON PUMP 


NOW IS GOOD TIME TO PLANT OR 


(CAN BE PLANTED SPRING-SUMMER-FALL-WINTER 
Uf ground is not frozen) 


BLUE-GREEN 


MONDO “GRASS” 


Trade Mark Registration applied for U. 8, Patent OfMce 


REQUIRES NO MOWING 
— GREATLY BEAUTIFIES 


MINIATURE MACHINE SHOP 


erforms mas 


“No bigger than type 


out, You jus 
parts from sie 
nt a 


plete informa 


free reprint of this story plus n 
hop. Write today to: 


about this amazing 10 in 1 wor 


AMERICAN EDELSTAAL. INC. + UNIMAT, DIVISION 
Dept. 197 + 350 Broadway + New York 13, 
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Finest power for racers, scooters, lawnmowers, 

garden tractors—any job within their capacity 

is one of today's Red Seal heavy-duty air. AU Swit 
cooled models. They're built to get up and go, - 
and backed by engine experience dating from 1902, Greater 
piston displacement gives power in excess of rating, plus 
low-speed lugging ability that eliminates stalls, Exclusive 
Contex ignition system speeds and simplifies adjustment, 
doubles life of points and plug. Optional low oil level ignition 
cutoff ends hazards of running dry. NOW AVAILABLE with 


built-in flywheel generator for charging batteries or lighting | 


lights, For name of Red Seal dealer nearest 
write TODAY. 


Mig Continental Motors Corporation 
ISTRIAL AIR-COOLED ENGINE DIVISION 


TELEPHONE REPAIR & SUPPLY CO, 
1700 Lunt Ave, Enicago 26, 


Train at Home or in the Big Allied Shops 


AIR CONDITIONING 


HEATING & REFRIGERATION 


Get into this high paying feld. 
Learn’ easity and quickly th Your 
AT HOME. or in" 100 

fou SUPERVISED SERV: 
icine “tn GUE CHICAGO 
SCHOOL, Tools. and” equipment 
fupplied, Mai? coupgn oday” for 
Sample lesson—no 


ALLIED SCHOOL OF MECHANICAL TRADES 


T2 porutar science 


GIANT 6 FOOTERS 
5% 


Wow! Genuine Neoprene gov- 
us (never used) 


crament “a 


Yards or" plemce at the, peach 
ete use bs markers a 
“order” todayonly" be 


Special 


1988,00 5 fon 92. 
13 fer $5.00, oe 


P.O. Box S-27104, Hollywood 27, Cal if. 
GOVERNMENT 40 ACRE 


OIL LEASE *100 


Act of Congress gives citizens equal rights with Ol! 
| Co'ato obtain Govt. leases. You do no driling, sot 
ay share in fortunes made from olf on public faads 
(Payments if desired) Licensed & Bonded Off Bro 
fra Pree Information & Maps of booming areas. Write: 
NORTH AMERICAN OIL SURVEYS 

aats-an 


This man 
is looking into 
your future 


How does it look? Rosy? Free of 
cancer? You hope! But hoping isn’t 
enough. Of every 6 Americans who 
get cancer this year, 3 will die because 
science still has no cure for them. It 
will take research . . . lots of research 

to find that cure. And research, 
let’s face it, takes money. Pitch in and 
help. Send a generous check. . . right 
now... to “Cancer” in care of your 
local Post Office. 


American Cancer So 


ty 


“WE PAID FOR OUR HOME 
| ae ae 


Here Is the true story of Leslie Patrick—os told by his wife, 
who wrote us about their success in a town of 12,000, 

“L can truthfully say that when Mr. Patrick got his Foley, be 
made a good and wonderful investme yen we moved 
here in March, 1946, we had only a Model A Pickup and all 
‘our belongings were in it. Since then, my husband hos done 
50 well with his Foley Saw Filing Machine and repair shop 
that we bought @ house and paid for it and have two nice 
boys; bought a new cor and built an addition to our house; 
fond he has got a lot of new machine: shop that o 
person needs in business. Nicest of all, itis all paid for.” 


Make up to $3 or $5 an hour 


With the Foley Automatic Saw Filer you con sharpen hand, 
band, and circular saws just like new. Start in spore time, 
in your garage or basement. No experience needed. Build 
up a steady, repeat — ——<——=—= — 
CASH business which Il FOLEY MFG. CO., 919-7 Foley Bldg. 


will buy YOU home X 
wilbuy YOU home I Send Free Book “Money Making Pact 


pon for FREE BOOK 


FMoney Making Nome. 
Fach". No salesman Rian 
will call, a beep —-s 


NEW Do-11-vOURSELF SHOE | |seperiors Now Model 70 UTILITY TESTER ® 


FOR REPAIRING AL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES -TV TUBES 


As an electrical trouble shooter the Model 
Meoreres Ae end DE. Yoho 


GS = 


Style No. 206 
combines: 

sporty, light weight 
styling in soft boot 
leather... with the 
sturdy support of 


Work in Comfort while you “do-it-yourself” 


Suburbonite vying plus evedy consiuction. A shoe specially nods 
the needs of the weeked-handyman and box G 


upper leather, Quilon tracted lor water resistance 
protection in brah, provider support wil 
enable, nonslip corduroy crepe sole... storm walted all around. 


iI 
i 


Ew STAR BRAND 


work and sport shoes 


ig} 
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PLASTIC LAMINATIN 
AT HOME! j= 


nsational New 


Sei 


orders and cash from your mailman! | 


Here's the newest and most fasci- operated in a corner of the kit 
nating of all home-operated busi- basement, or garage, And any 
nesses. For the first time, @ 

simplified machivie brings the fib- 
lous profits of Plastic Sealing and 
Plastic. Laminating — within. the 
Teach of the small operator. Can be 


house canvassing. No face- ‘The opportunities in Plastic 
not only supply the fe that apace here 

need for the ‘work, but the surface. To 

lalso show you exactly how to c: 


rin Re all ofthe tie of them 
Sally prode from tw Sig decsasd Soke atte mee 
A FORTUNE IN PLASTIC SEALING FREE Fead the d fo 


ninating, 


Fead the details, Sev for y 
self how easy it is to do the work—b 
You can put plastic sheets int 
Innchine and take out a. for! 
money and orders 

how gift shop 
thine and bi 


Millions o 
ard, pho 


bend Ret money and business from 


ENORMOUS PROFITS IN LAMINATING sence pe 

A creative, artistic business. C Bence without study Gr» 
fell your entire out put. dust 

ands of giftwares illustrated on thi 


Port Mafene tenes ects z 
Bestel a ited” epvesl vtaes mle at oon " 
4 trsnty tlre the coat of ant A P 
Het ilterattons ana nat os 
tone ‘hoes = 

a >> 


artistic novelties 
=" RUSH COUPON 


tent free, 
—"" Never before has tach an opportunity been offered 


NO MONEY— the small, home-operator—an opportunity to gaia 
Just Send Name! 


WARNER ELECTRIC Co. 
1512 Jarvis, Dept L-2-k, Chicago 26, INnais 


IDENTIFICATION 
CARDS—OISCHARGE PAPERS— 
DRIVERS’ LICENSES—sOcIAL 
SECURITY CARDS—VOTERS REG. 
CARDS~MENUS—BIRTH CEI 


MENTS—PASSES—DOCUMENTS, 
Lifetime pro. 
fection Seehow 


twith pictures, fs free. Send the, coupon—or send 
There 


complete lntormation wit tatatons ff 
nd the ttcy teenie es 

Eaminting’ Al tha ts fee Ne Salers eons has seh me howe 
tat erders'aad money from my Postman by the MAGIC MAIL an 


Se 
Tie nan htees tees, aueniee™enzeaines (| ADDRESS 


Jor zome_—__ stare 
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WORLD'S GREATEST 
CLASSIFIED 


) ow 
wt 


OPPORTUNITIES 


Here are hundreds of opportunities offered expe 
to the readers of Popular Science Monthly 
Read them. Answer them! You can make 


and sove money 


POPULAR SCIENCE MONTHLY —353 FOURTH AVE. ~ 


cially O Uy 
2 


CY 


NEW YORK CITY 10 


Clesstiod, Mae, ent $1.00, por word Insertion, puyebie in advance, Inte od 30, words, 


To be Included in 


Csiletions ectopted efter September t 


‘should be in ovr office 


‘24, No con 


‘by September 
5. Address orders to O. K. Kelly, Classified Adv. Mgr. 


1 AUTOMOBILES & 
MIDGET C: 


tem Rust, improve 
‘1-3000, Detroit 
PONTIAC Hardiops Brand New 1057 

Models Oniy '42400.00 Delivered “At The 

Factory, Pranilin-Weber Pontiac 

‘Chleayo, fiinols 


Seri stat 
fhe, “Biodkbridue, Bi 


AUTO SUPPLIES & 
o1YMENT 


ding Holiywood 
ipment. rebut 
accesories, fr all 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Asenctes tar Aitve-tisers 


‘ADD, More Life To Y 


FREE, motor overhaul, Improve qnaine 
yille “@riving nformation i0e. Pineo, 
Fremont, New Hampshire 


is dents paint your 
Free. inform ‘Bodymechanics, 
oe abo, Biuenela: West Virwinia: 
MOTOR. Overhaul Stop. Of Pumpl 
or, Mast Lineal: 
Tinos 


Eo gF iach ee 
epee eae tase ae 


oh ae aa 
pop it 


DRIVE over alignment guure,, Smaller, 

faster. outperform ‘ree. tral 

eis les: cals. Wan Gaston erect, 
‘Grange. New Jersey. 


authentic Made" reatine) Staite dole 
far to Oficial Presa Sigs, Tat-a5 Branch 
iva Laurelton 13, New York 


Fy AUTO TRAILERS 
BUILD Fepapding. lant. foot teal. 


Accommodates five. Literature 10e, Fratmai 
‘Company, Wilmington, Massachusetts. —-. 


4 MoToReYe CYCLES. 
AND SUP eEIES 


eae an saa nee 
se Geet trae cgi 
EER a roan 


fers aris. 
Eo “Athens Ohio. 


AVIATION 


AVIATION Surplus Bargain, Catalog. 
ote Biines Box 2sBG0, Thomanvine, Pens. 


PROPELLERS, plans, su 
pont ang enowpianes, “Latest Sesame, 


Sach 
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p SCIENCE OPPORTUNITIES K 


$100 Urshi 
Bion sr ealtiorma. 


7 ELECTRICAT. SUPPLIES 
© EQUIPMENT. nt 
ower Sunples, Laboratory, Tost 
units 13d “Motor Controle. Compiste ine 
Sclenlum rectiters; ‘meters, transformers 
Gnd. other “replacement. parts. feamst~ 
Dept. Ded, 1004 Bant First Bireet, tos Ane 

eles $8, California, 

209 STUNTS. 119 volts $1.90, Cutting. 

208TH Arastradero, Los Altos. Cxtit 


MAGNETIZE One To Million Screwariy- 
€23,.02,00,,,ublax, “Huntingdon Valiey. 


LAMP parts Wholesale ‘Thousands of 
Steins. tor repatring. converting Catalog 
Boer srewn Lamp, Box 3030, Clayton. 
Aissou' 


ELECTRIC Pene 
$2.00, Beyer Mite. 
Ghitlago 48 


Engraves all Metals, 
1ostt-c Springteld: 


eokes “Marine E 
| Sater atic 

FREE big catalog: Boat Kis save 1s 10 
aT inctoty baile @ unroueh 18 


FIBERGLASS Boat Coverings 
ices. Pree literature, 
i 3ix. DePere, Wisc 


MARINE conversions for Ford sé Jeep 
qngines, Catalog 25c. Lehman. Mancfsce 
filing Gov S7aA"wrosa Bes Newark 2: NJ 


FLUORESCENT, Fistue Kits. Fixtures 
rom ‘Catalog oe, Shoplite, sos 
PFainkifn ‘Avene: Naty" 10. New Jersey 


® 


WELDING, SOLDERIN 


gezzgeetztene cute 


sortable sant 
ie Gomblete ous 
"Specia seons 


ai om 
edly. 
thd insivctions, ont $64.00. 


git plan for AUDDINDE gun “cylinder. 
Write Yor tree, literatures, Dept. 3. Linde 
Nee Par 


SERED aL Be nls 


BUILD-Your-Own, welder or welder and 
power combination, ‘Low cost unit connects 
£4'to deed engine fete Sou meld, anyubere 
Free booklet ‘ells haw.” Get into ‘profitable 
‘Welding. business, Write Hobartwel 

M12, “T¥0¥, Ohio. 


WELDERS, 
yore! 


110/220, Welds.» 30. 
achenectnd’, 


Tow Inner Driv 
ie 


ACETYLENE Welding Outs new 834.5 


‘Dept, ia" Sons roadway. Chis 
‘Welaine ‘ ay. 
Teo a6, Shi 


Welders, four sizes, lowest prices. | 


A 6, 
i, Suitratare: olgerson Go. ‘Canton, 


° MACHINERY, TOOL, 


SUPPLIES, ETC. 


Dircounts. Rec 
len 


POWER, Tools, not tox. 
rf ataiogr “World ‘col Su 
. Joyileld: station, Detroit 


OUTBOARDS: uns at discount! Free 
st Wholesale eafaiog. ‘many items, ‘30e 
‘Benton, California. Maryiand, 


12 BODY-RULLDING COURSES, 
SHU Jerse ag AnHLETIC 


BE Taller! Be taller; Be taller! Coach's 
*Sineh-At-AcTime * 


Marty Snyder 
New uersey 


‘Box 195-PH. Onion iy, 


BUILD your own Reflector Telescope 
gaits ET atten Bvepieces. 
ia Request free ius: 


Hated literature Criterion Masitactur- 
Ihe. Dept’ KP-38, Marttord, Connecticut, 


WAR, Surplus bargains! Millions of 
lenses, instruments, te “bunocula 


ookiet Stock, 3-GN. Write tor gatalog:GN 
‘bdmana Seientiie Co: Darrington, 
ow sersey 


REFLECTOR Telescope Kite $225.2") 
gittis op tz) Es Sells, Forasiog 
fees & ue, teseaco} ne 
ico Products, Onktiages New Jersey- 
DYNASCOPR—Sensational New. 


Reflee- 
‘Send toe detail “orterion 
eset, “Hartford, 


pie ir een ter 


Beni write Press i 


Bide, West Los Ane 
Fieg, Research 
“ae Went Sard Street, 


MicnoscorE ci 


Telescopes, mlcroxcoy 
pe egueat. 


BINOCULARS, 
opedcsa¥ing. catalog, “Criterion, Deo 
BSer’nardiora, Connecticut 


TELESCOPE Mirror | Kits 


fa5e Posipales Levies Howell Mi, 
Mafohuean 


BUILD powerful arma, cheat shoulders! 
galexercisee $1. Posinad. ‘ox 601°C. 1100 
Market, Wiimttigton 0. Delaware 


ASTRONOMICAL Books. Stur-Atiases, 
{yee lint. Hervert Luft, 60-11 220th Street, 
Bagside 4. New York. 


WEAK Back—Strengthen Lower Back 
a siporent Prog EMterstaee 
1 Delsea Drive, Wood: 


rarest 
Sigscope, is Firth Avenue, New York 17, 


FREE detail Gaining of reducing. Dr. 
| pred Sahis Box tannope, New 


| ZANT legen, atime"? Cheasty 
antatrateg “bag ania inten 


Drum Cement Mixer, Assembly Kit 


Gireular. NusWay-Do Con Newayeo, 

Sichigai, 

“GAGES Sczibers— Mode Dutiders safety 
ipbell ‘Toole Co.. 4st Barclay 


‘Cam 
Road" sbringnela, Onto 
To _ENGINES, MOTORS, ETC. 


GAS Boaines: Foreclosure Sale: 113 to 
TP. Brand New: Factory Presh, Latest 
‘Stratton, Clinton, Lawson: 
Sip boa up (Freiga! Paigi 
ap. (rele 
Details Pree: Morintrny” ites Aerviac 

Steet, Boston Th, vaste 


3 Semper Gy termed re 
Sila es 
Bs Seas 


BE Taller! ABC Method ‘Guar 
teed ABC. ox B49. Sant Francsce 


EMERGENCY | Ju-Jitsy_ course 


$1.00 


00, POWER, Tolecope easily made. Hit 

snceacefeeusce tube erect, Ave fine 
ing towtructionny 3.1 

Buon Selence, Mattick fy New ork 


15 SPORTING GOODS, G 
FISHING TACKLE: ANC 


FREF-Olant 1087 wholesale Sporting 
‘Catal wholenal 
ete line of cameras oar 


ree 

& 

Bae fn outdoor tetas 

ia Fe ustribatiog Co." 1331 aie ‘Be, 
Dept. PS, Kansas City, Missourt 


‘SKIN. Divers—dive for, profit! New 
usiderater metal detector 1ogaten sunken 


PREF. 182 Fase, Fishing Cetalog-—tn- 
chides latest “De "1! You 
raft company. Dept. 48. Toledo Ii. Ohio, 


‘Archer “Gitlog’ aca fain, 
om, ever Miandine Rittredus 


REWIND Motors yourself. Complete in- 
gufictions .00. Lew ‘Howell 1, 


Go." Heading. Pennsylvania. 


11 BOATS, OUTBOARD MOTORS: 
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" FIELD GLASSES, 


TELESCOPES 


Saegers, asi West Metrick Hoag Lyn- 
Brook. "New ‘Fork z 


BARBELLS, sigment | 
goutaes, Pret Cetaiog: Readise 


Pimerman's Sipkere Jie 


ML 
eee ree ae 
see he aaa 


JAP rites altering American | shells 
s610" gap “Shells 33.8, “catalog” Se. TP 
Shop. Weet “Branch 10,’ stichigan. 


Professionally 


tos, 
fist high scores. $1.00. Bowlaid, 
P isnertowns Pa 


CAMPING EQUIPMENT 
2 TE 


TENTS. world's largest selection. direct 
Tmasiulncturer, Send 202 for 136 page 
nt, camping dquipment Catalogue- 
Hartdboge iiting “all ‘national campine 
bites, (Print name-addfess.). Moras, 
396) Avenue, Looe istana Cty New 
T7_ DOGS, BIRDS, HAMSTERS. 
RABBITS & PETS 


HAMSTERS —Golden. young. $3.00 pair 
rill Mieveloped, 4400" Pair Adirondack 
Ranaeey Biosbect ties, New ‘York 


“ESISE Tait for ment, ye ong abe 
Blooet ever “details, “Wilson's 
ry rect 24 Soutn Carolina. 


RALIST'S Catalog, 2c. 200 Meal 
“aru Gecko ga 20 Gulviea Soma 
Hesfopekn f6r Kans 


22 PROFITABLE OCCUPATIONS 


SAVE Mone; 
‘General 


‘Wholesale! Free Cat- 


7 
‘eret Norris. 487i 


PULAR SCIENCE OPPORTUNITIES K 


Te ret oa ot oof gle 

Seitintes iinattan 
ELatrese meee 
egg ate td 


BACK, Issues Supplied. Reasonable, 
‘Stratford Magazines, 54 Palisade avenue, 
Sersey chy 1, New Jersey, 


BRITISH Book Bargains. Any sul 
Box 15 


ject, 


MAKE, Money Writing Short Para: 
raphs! No tedious study tell you what 
ete. Wnece antbow to sella ‘sup 
Baus of editors busine from peers. 

amuufehecks ed up jlckiy Write 
fgrseu eight Sway. Send, for free dete 
Benson Barrett, Devt. C-06-J. 7404 Clark 


Poltcura PaayBiy-Rite: Bok $58, Haw= 
Rhorne 1. New Jersey. 


TD Pete —Mammals. bieds. reptiles, 
ambhiDaner cartes” Catalog Toe: Ray Sin 
v Naueanake, Plot 


Wlte’s Rabe 


[ANGORAS, Chinchiliay World’ most 
et iiGal Barttesigrs tree. Grins 
Rioude Kawaraavite, tots 


nesses Work home! Pa as = 
Maer Gault, 


SAVE—Make money. How-to books. List 
free, Young, Box 126, Detroit i, Mleh= 


BOOKHUNTERS! Scarce, Rare, Miscel- 
laneous, Books. Atlantic. Book “Service, 10 
Cedar, Charlestown 29, Massachusetts, 


NATIONAL Geographic Magazines 1838 
9h Thay Nias Berhodical Service, Box 
405-P8. Wilmington, Delaware 
BOOKS Swapped Hinds, For 
Thompson, 9500 Parkgate, Cleve 

Deon, 1 
“ HYPNOTISM 
FREE Milustrated Hypnotism. Seif 
nonis Catalogue. sWrite Mypnotist, 1 
Bunsets Hollywood 46, California. 


HYPNOTISM| Party Demonstrations, 
gTTOBIR Rasa RR 


Ea ea 
ootiet, pen plans, | Low ost trainin rie isiely Seulpped | BEGINNER'S Hyon iMustrated 
: pe oa Bi or 
welding pam | Me ae oh eae are |, MOB AEE iat 
Oe a nk | Ee ha a S| mae ne ee 
HP ee sR Meth | Eater obi ait Sant Pas 
Toes gee Mam | ME Foe, MSs | FPR coal og a 
Ce tt eo 
Regie rs | Ect Sina Sea A | ay He Sepa 
ay Be eke nites oe 
‘RGRG Wao ay SE 
| sasha ae Race Ba 
fesias Gls, eee 


x Saaasi 


THEY Hand him $100, Pree Packet 
seerets—plans! Work 


LEARN invisible Reweavine At Home 
Bese Petals dack's “Bervice, ‘Box 
HSE. Freeport, 


infnetion ‘eu 
Gon Amityville 20. 


DIPLOMA. 
‘courses, Hypnoth ar 
ence, Areca, Central 


cy MAGIC TRICKS, 
PUZZLES, ETC, 


9 FARMS. OTHER 
REAL ESTATE, 
FLORIDA ice homesites, #243 at 8 
monthly. Pola fntree Verne! 

Florida. 
NEW Strout Fall Catalog Just Outi 
aed Breet 109. arena 34 
Bititace™ World’ Largest 


Mzp tin Ave. 


| Gardening, 
steely otal Cost Ber 
Hine #00 Down Parment, 
i pos ley, rig for Beet 
Baba Ha at 


PYQRIOA bee vine, pear Sule, 
Somamerce, Lynn Haven 7, Florida. 


20 TREES, SHRUCRS, 
ROOTS, HE! 


(SENG, Goldenseal Roots 
tone it intormation. Fe 


e 


Souths, Viola tow. 
IW. Pot, Sell. 7 iy Dearie 
sSteactions, Seeds 41.00. Mail Order Spe~ 
alties, 1430-PS Sabraton Ave, Morgan- 
fowns West Vireinia. 
21 POULTRY & SUPPLIES 
on $100 eek 
‘Great Gene 


INDEPENDENCE: rite for information. 
you'll be -elad you beriain, Box 
Tia hicks Onion 


BIG Money, raising fishworms and 
setatig cPese, information. Carter Parm= 


$000, WEEKLY spareline. Start hone 
Protected Ferri: 


S00 TRICKS, Douglas famous 
Gaitiog “only Toc. Fastest Servic, 
{at'Magieiand. Dent 2 Dalia, Teka 


WORLD'S ofessional magic. 
goker novelties "Gant ilustted. catalog 
Tée-"rop Hat, Evanston 12, Hitnols, 


3199 NOVELTIES, Jokes, Tricks, Gad 
12 Patimacers: Hobbies ip etalon 106. 
Schinsan-Bnith; Betas, Detrolt t 


Money At 
"ood 


SA, Rew 
fae eo ps 


MAGICIANS, Gamblers winntnn 
- ‘pice, Slot, Pinbal 
oe 


BOOKS & MAGAZINES 


GOOD Used Books, S0c-si, Free Lists. 
rations, Dept. PS, Hempsiesd. New York. 


“Bon eit, St. Louis 1, Missourt 
HINDOO Rope Trick And 
ast Hoae Forts, Sit Nora si 
Son, Misses 
BE» magician! fessional cate- 
Taras prot 


She" reland. Foi 
Writ Dearborn, Clears 3:ilinals, 


ie Catal 
“ack 


Cards wi 
ee ne ards GO East 


Wooastose, 


Eastern, P.O. 


cat 
Sina. 


MPLETELY, Tustrated 
Mele, Catalog 25c. Stowell's, 
Hew vork 


E-Z, Magic, Catala 
Bak tio. Westport, Bis 
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> | POPULAR SCIENCE OPPORTUNIT. 


{SENSATIONAL Masiclan’s Wand (Van 
ie, Handkerehlet25c, catalog inci 
se °he Tiss be, Puadeiohs 


waol I Thirty 10e Trick Novel- 
les $1,001 (Profits!) V146-SW Market, 
Philadelphia 3. 


DOLLAR Magic Set Free. with Catalog 
250° Wed-Ps Germantown, Philadelphia: 


SMOREBOMBS 25c, 7 for $1.00, (Ter 
rife!) #463-PS. Greeti, Philadelphia 44 


TNENTRILLO: Prefer 
Phiiadeipbia sf 


‘COINS & CURRENCY 


onal, Voice 
‘Bax 91PS, 


{Sitter Gein company. Livteton 
Hampaiire 

Profit and Pleasure in collecting 
ret ye illustrated 


jMahment. a U.S, 


}2 DIFPERENT Indian Pennies, 51.00 
Baia Box “Guat Albuaueraus, "New 


“VALU-Packed"” American coin cata- 
tog. fee Silas ABE raat Fost 
BE vast sinnesota 


FOR certain U.S. Pennies, List 
aetethiewitt, S804 Front street, Verona 
Perinsyivania, 


WILL buy U.S. 
Montrose, Concord, 


THREE Different Barber Halves $2 
Bargain Lists Pree. Saye 
Sontson City 


ins, Paul Thome, 1786 
Caufornia 


et Your, Own, Coin, Golection. tn- 
formation and Piice Lite Pree 
Box 1878. Bee 


(tr, Alabama. 


eAUSTRIA, Gwitzerand. Belgium Mex 
fen) Colms—i0e. Jolie” Coins, Rosiya 
Heugnts, New York. 


U.S, Prost Sets: 


morn 
LINCOLN, Indian Cents, ll dates. 19555 


4 iow BP. Ne 


gent Gneirculated and complete ‘pricelist 
See pony Mart, che, Box 629, Chicane 


ss. Sample 35. 


COIN Magazine. 160 
fe, Chicago 3 


Neumnlamaties 1320" Aiwa 
12 DIFFERENT, Indian Cents, and Coin 
Sor Bind 


Lust only. $1.00. Pounds 

Wales. Pennaylvanta 
BARGAIN lists. Indianhead cent, 106 
Manineld, 


Economy” Sales, "i86-B ‘Dean, 
‘Maus 


S01 ‘Market Street, ‘Newark. 


LN Cents 1010-8, 1913-5, 1921-8, 


for $3.00. 


‘Guster's Box 
Eat 


Linco! 
18S eae Salt 
‘Angeles fornia. 


SL ig Bebee's, 4214 "North ath, 


AL" Nebraska. 


ean Gataiogue Wier Shulte: Sate Lake Cy 
fo, Otan 


TB rorutar science 


Dwight Musser, 


Red Advertising’ 


1517 Apple, 


Sra pode, wala May pg 
eee nee cae 
Kem RE RO com Bee 


Bari 
ists free. Mystic. Stamp Co., Dept. 38, 


Camden, New York. 


Eero ees Sear ote 

Pe ort ER oll 

ge RY lar | onyOwibe wigs, oe, arma 

fed "age. gr," Dept. #7. 38) Fourth | , WORLDWIDE Misture, 940, 280, Arthur 
— TREE sQolily Pg Patan Fuh 

baad STAMP COL! cai ‘Triangle. “Approv: ‘Beaman, Dayton, 

TWO $5.00 US stamps plus 20 different, 7 

PTR es Spear ee Rae | ompicen oom, 9 baa 

Pa ee a 

8 EEE A ee) ed bee Re 

AMAZING Ofer! He, U3, amor: | 

Steinar tent TAM | | noce tage Tanne. Me, Fn 

a OR ak ne 


“ARE sa, Gna Riga a 
wrens one 
Se. oak ae 


Stamp Co. 


ais accompa 
eee 


Honnis, " Unusuais. Only with  wpprovals, 
2 a 


30,000 DIFFERENT 1ij¢ each? 
biawest collection mas. fast 

Start Now! Pree. details. Hu 
ath: Street, Brooklyn 29, 


335, All Different Germany 
ie collection’ tncludes old “Zeppe- 


Dept. 'ABPSC. Jamestown, New 


205 STAMPS For only 10ci This mam- 
oth value, includes: Alrmatis. “Pictot 


FREE! 107 British Colony Stamps. All 
iierent, Hrom Britain's farang. clonal 


FIRST UN. Set Amon 
test Guy. oes“ Appren 
SSee-v! New Yore Sty b. 


Sy 
Es"Bast Houston, ‘tyler, Texan 8" 


COLLECTION Monaco stamps featuring 
Wedding ‘of. Princess Grace Helly iss 
Presidents Bisenhower. Lincoln, Washing: 
ton, Roosevelt & others. Oniy Ibe to intro: 


BEST. Buy Today! lope Diferent world. 
$1.00. Univereal, 


EsPSC. Jamestown, New York. 


SENSATIONAL US UN. 
ataion dre: Stone. 182 We 


Mlustratea 
‘Boe 


TAFRMin Bra, Soa 
ii lime ate xeiringes Sa, Ss 
eae Se ee 
dling. Act now!) Brunel. Free with’ approvals, ry 
Sint Eth s wieaaeene VS 
| a 
oS ecSrR ERS | RO a 
reas ¥ te 
GPO Box ti, Brooklyn, Ney.” PAY 
ot 
SSRs See eer or 


gporotal Appllcania Northwest Stu 
Service. Devt. PEMD, Box 31. Universi 
Station, Seatiie 8, Washington. 


FREE 0, Diferent, Stampe With Ap- 
PIS Sedge gstage lanl “ainc, 


SEER Our 1626 approvals 
guickly BRAS, Astor, Boston 21, 


200, WORLDWIDE 25 
| pelea Packer Vist thee 
Téa, ‘Riverside 22, Cail 


30 DI 


IFFERENT Argentine, Free! Un- 
usually Good Approvals. 


2 


Ariow Stam 
Box 2575, Oklahoma City 8, Oklahoma. 


fring And Other Sets, 196 Batl- 
is, Approvals. avis: 9098. 
vie, Brentwood 17, Missoutt 


Tran, Syria, Lebanon. Eevpt. I 
[ iStel Excellent Approvals: Panorams 


oe to approval” appll- 
Michel" Hod anes s, 


Virwinia 


100 DIFFERENT austria 106 
ain.” trving™ Aronson. Box 'P; 
Gentre 30, Massachusetts. 

125 DIFFERENT Canada, §5¢. Orsinl, 
Applegurth oud, Cranbury, New Seracy: 


XED U.S. Stamps. 15e, Wright, 
Hagerstown, Maryland. 


Gitterent foreign. Aj 


0 ovals, 
co. Gants, Hox 188 Dunbar, West 


irainia, 


PULAR SCIENCE OPPORTUNITIES & 


COLLECTORS Exchange, 36th successful 
Guplicate trading. Worldwiae Stam 
Brings eversthing 913 sot, Richmond 34, 


SCARCE Souvenir Sheet tree with ap- 
prorals- (rorelgn | Vaniety, Stampe sie 
Circuit. Newton” Highlands 61, Massa 
Shusetts 

BRITISH Colonies. 100 Different 10c, 
alo Pree Albums. Ci “or Purchas- 
io ae 
‘Aaa. California 

122 DIFFERENT 1c including African 
Queens. Approvals, Krehi, 1108-8 Nebras~ 


fe" Oriands. Florida 


MONACO. New Princess Caroline Tasue 
§, values onl "is 
Rontecito ‘Stamos 
Santa Barbara, Calif 


FREE! Israel. Mocambique Company. 
Australian ‘Commemoratives, Goronalions, 
Beeptian Orerurints. "Monaco! Exciting 

rovals Box ei, Foxboro, 


GOOD. Low Pticed Ai yale with 
o Sa 


PtaRoche. “Monticello, ‘New York 
COMORRO, Hyderabad. Swazieland. 
Mauritania. Armecia, “Nyassaland. Pree: 
Bargain’ Approvals. ‘Tamiaml. "Box 342 
(Pamilamt) Aiisnt 44, lori 

CANADA Collection op Approval, En- 
lost 0c. Peterson. 408 Empire Bank, St 


Paul 1. Minnesota 


eee attery. U.S. Bar- 


EXTR: 
agai Price Li 


TUAWSTORTATION (Fee, Plex, 
ARERR ARON. Fats Pine 


Freee 


PENNY Aporovals By Country, M. HL 
woerhing, Metin, Ransss. 


GTANT Package. 600, Worldwide Mixture 
2g, Maat Palemount,” Clnetnnatt 14, 


ARANISH Sanary Apion Mink, 106 
With “Approvals. Patk, Box 230," Floral 
Park, New York 


TR ens, is Se 
CURL Sale oP 


100 FOREIGN, 20 US. Commemora- 
Hye dee Approyal, Weexeriing, aat0c 


LoRULOARIA: 80 Diferent Exciting Pi 

yal ible “Collection ust 18" Gents With 
orais, it. Charles Boger. “P.O. ‘Box 
p North Wales, Pen 


IVE Different Sets French Colonies. 
496 with ‘Approvals. Banner, ox @8, Park 
Forest, iihnots 


ECONOMICAL 1i-3¢ Approvals. 33 
warieten Dreael, Box 128°R West Engle 
Wood. New Jersey. 


$9.00 CATALOG Value Worldwide 
Stamps $1.00. Veteran Prank Stroskey, 225 
Market St.Perth Amboy. New Jersey. 


WINGED Wheel set plus 58, gitter 


sgperh ocepenting npptovaan (St Bane 
ing. Stamp Imports, Beterboro, Ontario, 
Canaan 


Fe 
Gaand chty'6. New ¥% 
OR Yt 
2 ars 

di 


Bhilippines, | Monaco. 
Hleiny Bor 348. Long 


‘between 1961 and 
ibs. St Chestaut, 


Goronatigns, Srlanaien sports 


" ‘Boe aal-s, coral Ga 
St, Florida. 


1000 DIFFERENT. $1.90 with aporov 
golden's. erat Eastwood, Phindelpnin “a 


WORLD Smallest and strangest stamy 
joe with Approvals, Pinney. Box 
ST Saonte. cautarmin 


“SANT tscovgh, Togaaee Diet 
I ae es PST 
oie GAR 


40 AMERICAS, Commemoratives, tat 
tot” Brush Toc: “Penny. Approvals. Whole 
Shae Bee care Soe oe 


WONDERFUL Ofte Seven complete 


vgs, ta, on (Oe wlth approvals Mech 
(B20) Toad Lawrence 

WONDERFUL Ola U.S. Famous Ameri- 
cans. Flues 


— 
erie ae ae 
‘Saekon fteighta “a 


70 DIFFERENT US. 


including 3% Com- 
memoratives 23. 'No ‘approvals. Seiden= 
Bere. Appleton. Wisco 


PRE! 55 British Colonies, Se Handling 
Kensington Stamps, Buffalo 18, New ¥é 


GAUNITED, States Catalog Pree! Bailey 
Stampe 45 Brommeld. ‘Boston “8, Mussa~ 
cchusetta 


7205 DIFFERENT stamps 10¢ Approval 
‘Stampmaster” 2403 Pernieood, San doce 
Enlltornia 


EIGHT, Wonderful Monaco Triangles 
rive Cents."Approvais. alter, Box 1461, 
Eos’ Angeles 16, Caltfornia. 


NETHERLANDS Collection. 0 Different. 
gree! Barenin Approvals. Caribbean Box 
366" Shenatdoah, Allamt 45, 


ZOUNDS!! Amazing “Strange -Coun- 
tries packet—Se ‘witht approvals! Saxon, 
Grange” California’ 


pion Us. Approvaue He'& B, Box "0, 
‘Brookivn 3, New York. i 


Monaco Nudes 106. Ai 
arrives, 1000 Seward: Betror 


siven. Approvals, Wiliam Dees, Ravens 
food: West Virginia. = 


SELECT US. on al, Mint. used 
Kingsbury Stamps. HE ‘vermont. 


ITALY, 100 Different 10¢ With Appror- 
gi DeRgepinis: GPO Bos Wain, New Work 


LUXEMBOURG, 25 
provals. Neal, 3980 
Bailtorasa. 


Different, 5€. Ap- 
Tower, Rivers 


MINT Collection cataloging 
toe. Approvals subsnitied. Philatel 
up: Pennington, New Jersey. 


1.75 only 
Round 


EXCHANGE stamps. Se 200 ait 
ferent foreign with Tee eet iterent 
Patters easter 


10 CANADA Pictorials Free! Aj 


‘The Winneld Company. Box 135, 
New Jersey 


ovals 
abet, 


[,FREE! Monaco Triana! Madagascar! 
cr Pictorials! Approvalys Reta 
Bowlevare. Sere Gite New 


KENYA—Qucen set Jody pp ae: 
deetlavess B13. box Seal bork: 


S902 Wor 
31 Dawsos, 


Bamps, 1-3¢ Rach 
‘Belews “o, "New 


SELECT L § me 
Yio Tewon Bt St Lou 


ae 
5 
3 
al; 
i 
: 


EI Seven. Short Seta! 


FREE: Approvals. 
Qernert. “535-y "Alton, “Loulevilie 7, 
Kentucky. 


UNTIED States. Pine Att Airmail, 
209, shigvap: 


#C10) on 
Sesvaue Sccompatiy Whiten Paine Wenk- 
dort id. ‘Connecticut, 


GOLD! Sliver! Persia's, Spectacular 1900 
pete Mint ncinding "Beauties Printed 


in’ Goi, ‘Onfy ‘Dime “with "Ab- 
rate, Wilhelen, 19648 aBth oad, Fish 


ine $8, New ‘York. 


[START your own 
Pree Hieuiar” 


a Bonnie "Shepard, “Box 
tier, Chiches 


Bont 


ASTQUEY SEES? © 
INDIAN GOODS: 


¢ PERFECT Arrowheads $1.00. Smith, 
asl N Tacoma, Tndianapolls 1, Indiana 


PREHISTORIC Indian Relies: Fittee 
qrrowtenge 8.00, Ug Pree Stan's, 1004 
Eifey. "Columbus 


ANCIENT. Arto 
Searhend 1.08 ‘Book t Rene Sattlog aoe 
ftom Helics, Topeka 10, Kansas, 


‘SELLING 100.000 ancien 
gpeatheads, Tomahawis. tc List tree. 
Lear's, Glenwood. Arkansas 


Pe 


ERALS & PRECIOUS 
‘STONES. 


Rockhound Netiggal 
ibeeription. $2.00 Sample 5c. 
‘pb: Chicago 90, lina 
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[AZURCTRIC, Guitars, amples, 
sigs ige sate Cirvins PORE CO 


oe ae a 
eee ae eae oe 
Sie eee & 
Eon Poe ier sre aa 


areas aoe 
PPR RUG mr. MS 


FREE! Blackhawk's big new 1958 sale 
gatalog new and used 1mm, Sam. mov~ 
fee: 7a" olor slides: used igmm. sound 


‘Gens a 
fentoue, California. 

rairystones. Collectors Selec 
VIRGINIA Pulrstongs: Cols 


Tiaverness, 
Florida: 

HOBBIES, COLLECTING | 
INVENTING cape ap interesting and 


‘of America faventors, 
NW. Washington, 


oc; ron Crowe with, Rib 

American Emblems, itr 

iter se Catalog, 10c Hobbes. 
‘Station A’ 


Box 7i-B, kiya, New 
ok, 
ag, stems), Polynesian Oui 
Rigger Cage: Models" Benatar Wood 
09. ae 


Havaitan 
Pour 


Honotunt. 3 


STAMPS, Poste Leiterheads—100 
aie, Meter “ao at nds New” York 


COLLECTORS Matchbook covers. 100 
Diferent ned 00. Catalog 23 “Atbum 

$3.00." Charles Baeiman, 13tt-P Bast O 
Glevelnnd’3. Ohio. 


PARTICULAR? 8 Jumbos. 35: 12—t0e 
gpeeia Sgmin2o'ekp. a 35. Flash Foto, | 
Box 36H, Brookiyn 4. N. 


Tratei. Sena 
Films Ine. 16121-8 Sher 
Bran Way. Van Nuys, California. 


SAVE! Sets Rear, Rte 
30 N. Sunrise, Bowling Green, Rentucky, 


4 CAMERAS, PHOTO SUPPLIES 


PROTOORAPI Pleasure of 
Heute aechome Practical tune Galan | Be 


Tone. 
‘American Bchoal of Phot 
‘Yersey. Parkway. Dept 


a et Bs 


FREE Catalogue Wholesale Photo Sup- 
glley, Metso. FG, ‘Box nliide, New 


35 MUSICAL, INSTRUMENTS, 
SONG WRITERS & KECORDS: 


tog, ry ae 
Ce a! 


Ha 'al Worms, sguen! We {Orga ae 
Fest procedure) "Sone Service, Deot. PS, 
559, W. S0th, New York i 


SONGWRITERS, Singers, Combor 
In investing "3680 So "get 
Fecognized label? “Detal 


VISION, 
SUPPLIES & EQUIPMENT 


ZY Seis 10,0 2 a 
ule others. Surplus “Appitanges 


avail. 
Abele Park, Putnam Valley, New Yorn.” 


a 
le Agaréaa fe ‘Thousands 
Dec aee oy icin, eae 
Se agin ae oa 
‘Chicago 60, Illinois. ee 


3. 80—Crystal 
Bale eae maaae, Boh edhe rockin 


GRYSTAL—Radio, experimenters, Wi 
to'Hulet, $08 Hope, Lakewood. New Juric, 


‘CRYSTAL 

$128. phone 

Sejatat "Somat 
jaca 


Sais A 
ANY Aehematic, On, Return 
Bro, iil adc, 


“20 CRYSTAL Set Plana” 
Laboratories 
California, 


YEAR-Ouaranteed pred 
gira Sy emcee Beli 
Eiectroiien, 40 Canal, New Work GH 2 


37_BUSINESS OPPORTUNITIES 


Handboo 
Sao Puller, Redwood cS, 


POEMS wanted for new songs, Send 
Rome cimmeainte, Sopalderation. Craw 

tunic Company, 49-P West 32 street, New 
‘York City. 


FREE 5x7 introductory enlargement with 
roll bo 


39¢. Jumbo prints 
yiervice Lingo 
Box 3," Lincoln, ‘Ne~ 


i, 


a 
‘Sunset, Hollywood 28PS, 
Calltornia’ 


COMPLETE Music Service For Amateur 


S-HOUR service on deluxe jumbo prints 
8-Exposure ‘roll developed and 6 Jumbo 
Brinte ite. 12 exposure sic. 18 exposure 

35 ‘min. 20 exposure 7c, 56 exposure 
$1.35. Jumbo Deckleage eprint a. 
Sonkict “prints. made if “apecined, “Bay 
Photo service, FO ‘Oaisand, 


3 MOTION FICTURES: SUIDES 
D EQUIPMENT 
MOVIE Camera Film § mm roll $1.50 


am Ho Sob. reg protesing. Better 
Fulms, 142 New Lots, ‘Brooklyn, 


Sobgreiiers erry Colonna, Box 808, Dur 
bank. Calif 


ACCORDIONS Wholesale—10 day tri 


CHEE ME, Strt, ou On A Senewriting 
‘Details ‘Pree- Johnie Martinelli, 
‘ied “Broadway, New Yorr City. Dept 74 


‘SAVE 5074! Guaranteed-treah color, ee 
movie film! gam. ‘qiaige! 
‘Hansas ‘Chy 53, 


‘Eso-H, 47th Holly, 
BO rorutae science 


SOR aes eA a 
AOE ea 
RLM Sak, Syst, Pe 
PQ Ee Pa. 


OPERATE \protiable mall graer, busi: 
ness. Write Walter Service, 4isb-B 
iftth, Cleveland §, Ohio, 


WHE, sppolnted staye notary. public now 


FIX ‘Typewriters. Inexpensive hot 
‘course teaches Pactory Secrets. Free Book: 
ferrite, Typewriter, Yarentum 2; Penne 
syteanl 


WHOLESALE—Get ‘merchan- 
aune-forniture. apphiances, TVs, lowing, 
fools, auto “Accessories “moat "anything 
Efterature: Free. Associated 
{oie-€ starr, Bur 


Save’ halt 
Wholesalers Service, 
Rngton, Towa. 


Expensive Herbs, for Us! Big 


ievesliny Plan, National Herb Exchane 
Dept Sit, Gardena, California, 


yufeniment.. ip" inventory.” Bart time et 
Tulltime. ‘Self famous. brands “of applt- 
‘ances, Housewares 
‘aetitin "cleaners, 

hes, ‘Jewelry, 


Dayis ‘Corps 
ib st, New Yore ib 


thd. dealer 
Deptt iW, 


PLATE Baby | Shoes. Jepelry, atts 


bproaae and cot 
‘Anderson, 11030" South Vermont, oe An 


elena 


GROW Orghids, at “home—proftabie— 
fascinating. Year’ ‘roune to "Cail 
fornia NS Greenhouse. “ouecessful noms 

proper 


& real 


Sei ee or ea 
iittala eStats 
Be, yee Bie 


Orehia ito “Bo. 


Vermont, Lou Angeles 4 


~ MAKE Money Qrowing Miniature Trees 
fon your Window Sill. Free Seed und Plan. 
Miglature Nurseries, Dept, Sit, Gardens, 
Callfornia, 


EXCLUSIVE Distributorship avallable in 
Bose, areas for worie-famou"Caamfu 
‘Fremendoas prot goparanity. ‘avestment 


‘Pree franchise. Cad~ 
lum Battery Corporation, Dept. 103, i 


BUY, Wholesale! Over 10,000 Nationally 
‘Advertised Progucts: ‘Cameras, 


Aono. 


PROFITABLE Opportunities n Mall Or- 
get Baoeet shoes bow John Seery, North 
Conway, New Hampshire. 


San Antonio 11, ‘Texas: 


170, #10008 weekly, Sparen 
ofan aces 
National, Los Angel 


$520,000.00 MATL orders lassoed trom my 
‘Texas ‘ranch. "How I'do it- Eveningahade, 
Boerne, "Texas, 


‘SHINE Shoes Without “Polish.” New 
tgrention. “Lightolng seer. ‘Shoes gleams 
‘Samples vent on trial Kristee 


Mike mirror. 
Iii, Akron, Ohio” 
DECOME Tax _Copsultant 


‘Graduates 
re 
inion 


"45,000-848.000; Unlimited 
Vacations” “Rio merchandise.” equipment 
Unknown! Work home—sparetime! Hay~ 
linge—S-16. Carded. Calif 


Income —work home. Free de- 
talis al Seo $100. Handmade glass Sgu- 
foe. “TeatSa Martha, Saratoga.” Cale 


import Mall Order Business — 
aor ible items below wholesale 


ESGEpNS [ine elem ge 
agree Sie os 
Heroes eh arts te ae 
‘rood Bronte Buy t 04 Bas 


Bel 
First, ‘Low ‘Angeles 33, Cailfornin 


“HOW to Start a Business’ Booklet sent 
preelolt Jou Hhow any. trade into 
Business for" yourscit!" Learn the 8, easy 
Hope to follow. Weve gulaed od 

occeas, Revealing Pree. Booklet "Tours 


‘Write! 
fice "SR, “Los “Angeles i, 


MAIL Order—advertising agency execu- 
tive Tevesis sensational no-risk adverts 
ing’ and) merchandise methods. Start tn 
blfice oF Home-mininum capital positive 
Brofits” Pree detatls:" impact! “340% Pros 
eet Ave, ‘Dept. 2-0. Cleveland 19. Ohio. 


FREE sample lesson proves 
‘Servicing In one week Sim 


BUY af Wholesale Prices! Resell at Big 
Profits 


Home Products. Dept PS. 
tan Ave Brooklyn 6, New York 


CYPRESS Knees $5.00 Doren. Up. De- 
talis Gipple's Giftwares, DeLeoa Springs, 
Floris 
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=Si00, 
Bridle Lane, 


“furnished! 


EE TE RE aa 


leaning venetian. 4 
el Machinery. Pree literature, Hob: 
Enton aida: indianapolis {Indian 


IMPORT, your own products in 
tots. Alay start prof all order basis 
ional Dropstipment 

tal unnecessary. "ree. de 

ersear Trading CO.” Dept. 

Biag., Macon, ty 

ING Machiner—No Selling. Oper- 


fot-Coln Machines And 
Biiatioe” rofie 2 Pace \Gataloe Pree 
Tid Busor Streets Bald 


LIQUID Rubber. Make Gezible molds. 
ree 5 ‘Chaney, 
Beskaonville ia Fla 


2) akaNRteariya cana Seah He 
poe eee 


METALIZR Baby Shoes, Rep 4 
etl uteri” Caelogye ts een 
ree ‘Universal, Box 107 Peoria, Ti 


$250, ted! Free. book 505 

‘oda. “succesafu Businesses. Work home! 

pect “something "Oddi Paeifte-30, 
‘California, 


ATLORDER Laws and Regulations. 
Son, "Expining ecemaary iicense, dl 
‘eat Kaen: Teral requirements 0, Mn 

dos" Peach sitect, Ale 


ota. "Tasker. 
andria, Virginia, 


‘30-800 WEEKLY addressing envel 
Instructions $1, Tefundable. Heiss, "216 
Filth Ave. Suite 1102-BE, ‘New York 10, 


BIO. Money Raising Pishworms and 
Grlcketa! Ere. Literatire, Carter "Worm 
‘Company, Pi 


CASH from Sawdust (eeventy meth. 
ode): Fin-cans (thirty methods). News 
een methods). Instructions, Be 


tGiree’ $1.00." Charles Company, 
Norwood, Ohi se 


PLASTERCRAFT molds, liquid rubber, 
plasters. ovis, candle “sipplles, Catalog 
find manual tree. Jayhawk Plasiers, BIE 
Rapids, Kansas 


preftablg,mallorder, baa 
Specialties, 5155 Roslyn, 
Riverside, California. 


‘Publishers-P, Cedar 


NATURAL | Moldi 
‘Thick. Free Sampe. 
‘Donald: Peoria, Hltnote 


subber: Ext 
"Wooley. 101 


ertunity) erring Saoplied 
Reta 


Poa oy: 


WANT To Make Big Money At Home? 
$18.60 prot, ‘an our poanbie with 
ible "Mending Make tears. holes.” dis- 


“proadway. Chicago 40. 


180,00, BUYS sparetime “Package Deal 
Business. Complete detalis- free. 
asker: “ioni Beach Street, Alexandria, 


OPPORTUNITY to earn $15,000-890,000 
guPuaily Franchise protected Granted on 
7:300 basis, Live al home: No merchan: 
ise to “Duy. ,Selfemployed One of most 
exclusive and. noncompetitive ‘Businesses 
fn United “States and Canada. ‘Send for 
Hee "explanatory "booklet. Harrell and 
Company. Box &-D. Louisville, Tiinote 
THEY Hand tim 
wSeeret Journal 
‘Work home, Pulblico-B, Ocensside, Call 
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‘MAKE Attractive. durable, building pins- 
ten ensliy. 800% profit, Exclusive district 
Bays Laboratory, ‘Ceaaiedge, Colorado. 


“POST card Profits” 
Qeder Pian. 306. Craft, 
Fresno 25, California, 


unmatched Matt 
ees 5. 10th, 


FREE 
Yacations.” 


yome—sparetime!  Haylin 


MINK Raising information free, Com- 


Carlsbad Cat 


plete, Lake "Superior “Mink” Fara,” Su- | Kitchen. Sell stores” Pree recipes. S- Ray 

Berlor EBS, Wisconsin. 45205 South 15th, Ailameapolis 1, Minnesota: cn 
Murray’ Sts New 

MAKE flexible molds. Cast plaques. fig-| MAKE Money Mailing Catalogs. Bic few Yor 

urinte: bree suinple Tooter, {o4S"A Pair: | prodte, Sample’ Details “ase "Crowe, 1238 POT: 


ew, Hamilton, Onto. 


Details ap a arene RATE 
mores Bast Cleveland 13° Oho, {$1,000.00 MONTHLY tor 26 years! Stay 


OPERATE restaurant, or diner Pree 
booklet reveals plan” Write “Restaurant 
ts, 49-BU, Fremont, Obio. 


ome-and enjoy life with the most fascl= 
ating mailorder business ever conesived, 
‘The Portman has put over $256,000.00 in 

ne fmalibox with’ this Pian! Learn how 


nSENSATIONAT, Tem. Mall agency busi- 
"Make 200 ‘per hour, itehen tal 
‘Angora House. 1088-3" Springheld: iinels 


UNUSUAL opportunity Pree Literature 
il Tndustries, 3607-08 South Hamilton. 
Ihlcago 9, Milinots. 


COLORGLAZED Concrete pottery made 
Palenlied sethog. Ceme 


without. molds 


Ink 


SNnnesota 


‘Grand ‘Rapids, 


$00.00 WEEKLY sparetime. Start home 
Venetiun ‘Bling Laundry. Protected ‘Terri 
ory" Unteresting information tree. Burtt. 
Niet, Wiehita 13, Kansan 


RE your own boss, Les 
making $688 spare time 


is US. Gor 


‘ernment approved mettiods. 61.00. sent. to 
‘Ace, Box 18sua, Danville. Calif. cat start 
* ‘and family 


tree futire tor Your 


BUY Direct From Factories Appliances 
uimeras, Watches” Pree. details! Cain 
Sompany, OuloPScd0un ‘Ave. Brookiyn 
New Work. 


IMPORT — Export Modern dropship 
od, Details ies, Phe Hazet, 
AvoON,, St, Petersbure 2, 


You too ean start right ‘now Facts Pree’ 
Biicltnd Publishers, Asheboro #2, North 


FREE “How to Start Your Own Mail 
us 


VENDING Machines—No Selling 
sue A Route of Coin Mfvchines Ana 


ration. Dept 16 
SoS Brie 


TF you hare a product or service that 
can Ge"operaied. Sn mail order “basis 


write me today. 1 will send you a Free = 
Eire eaee erence at See: | Pere Uae a Ramer Be 
Cloning, date iy | late five. "Writes Wagoner, Pe1z5"" Wert 


York 34, 
SO aes | ——— ee 


MONEY MAKING 
OVPORTUNITIES 


SETH Tunas Gemas far mors brant 
HMio-s"Tith, Oakland S¢ Galitortia 


Sines yarn “Be 
Hat Ret Witte, har 


NGEIEPING Wanted, Teme Your Local 
casa jt Cutler Enter 
priser, Readine. Pennayivanis; 


NEED Extra, Money? Earn Easy Home 
rafts, Rust 'si00" Kidd: To Broadway 
Cinrk New Jersey 


foney_ Opportunities. Pree Derails 
eRe RY Oars Bre aa 

‘ood 4 
QUID Marble Brushed) Sprayed Mold 
relate 


"Perv 


PPORTUNITY Knocks! Pree 
SHES Momeatody Seto! ot Dancing 1 
Sint, root 


AMAZING Farnines Operating Home 
Quernting Home 


sharpening Design 
gyulaents, George: Page aan cleveland 
Singara Pails’, New York: 
OPERATE easy to-start profitable home 
pettorgerunens! "Cann, Woodeit 
RECEIVE, opportunity malls. get ated 
0 pear Se oS 18, Presne 
siifornia. 


“EVERYBODY Likes Candy.” Make pro- 
fessonally ome. (Out 43th Year.) Rees 


dale Candies, Bast Orasge, N. 


fee Book Washington Mush 
feomiing, south, 2950 Admiral Way, 


BY, Mail Order in Two Weeks!! 
Ragio-Malt Order method ‘using 
stalong. Start fabulous ousineas 


ica 
Pree "dela. Broadcast. Service. “1g12-DI 
Great Northern Butlding, Chicago 4 


MAKE $46 From Square Foot Plywood: 
Bette bekttoaee Free Details Woodsres, 


Knickerbocker ‘Station, New York: 


SETS, Hyla-Dola  wireiers 
booklet tells all Resi: Login: Texas * 
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PROGRESS for. vou who are tnterea 
salma order, busutess “Whether. ce 


Syme pear port 
Re Pt eS 
eset 0 


wewaress ote 
friviters: eifvon 1 


“30 NEW Home-Business ideas’ booklet 
Pree. Coast Indusiries “AbG. Los Angeles Ot 


‘MEN —Wome 
Plastic Laminating 


FOOD, Suplements Bogming! 
Super-potent supervite Vitamin de 
Etats, "S852", Molhywood, Los! ‘Aneles 


FREE) Profit-Making “Newsletter” for 
Mail Qraer Eurenprisets. ames, Box 
| Athambra. California, bs be! 


" BLASTICS. Tors and Novelties Buy di- 
rect AWhoieiale Catalon  ¢1 00" refunded 
With your frst order): National toduatsies, 
Ueaktmiiten Street, Dorchester. Masse: 


‘Start Money-Making 
‘Business at home. is 


ib ame on post: | 
cara"to Warner. Room CL-3-5. 1512 Jar 
Mis Chicago 26, Iitinols 


HOMEWORKERS! Write for, exciting 

gail concerping Aaareaine ana Sai = 
SELL Merchandise B; 

olor” Catal 

Oiders. Pile Sai 

Free! NAIMA. 6it Washington, 
Br" Maseachiuietts 


Mall Using Pout 
eine vem 


210 Firth Ave, 


York 10 "bate 


Thos. 
MAKE Big Easy Profits maki |— 

jewelry at heme ta 

to'mnake: easier 10 

Bars aoit'W--Armitage. Dept. J-202, Chi- 

Eaeo 47, Tots 


FREE Book “(503 Odd Successful Busi- 
passes. Work Homel Paciic-ise, Oceal- 


EARN Extra Cash Address Advertising 

Postcards: Box 506, Glendale, California 

BIG Money Falsing Ashore apd crick- 
Pree. tnrormal 


‘Parmeil, 
Phiins, Georgia 


North ‘Carolina. 


op pREE, Literature. Ble money matlorder 
lk eaural 5008, Dee 
fkaie 35. Michigan: $200.00 WEEKLY spare room, Raise fed 
vworins soilless way. Gdoriean Chatlle Mor 
in, Box 1166, Bushnell, Floviaa, 


to make extra money 


00 MONTHLY Proved! Rid homes, 
utlsences of tereltes, “rodents 


7 aa £15,000 yearly at home on $8 and 
oot, details, complete plas sane 


faction oF ref 


IF you have a product or service, that 
can be mail order 

rite me 1 will send You Free Kit 
2a,"Hew ‘To Make Money Out Of Classi- 
flea Advertising” Tesue will be No- 
Yember. Closing date September 24th, 
Hurry—Do it Today! ©. Helly. Classi 
fed Adv. Det. st. 

Avenue. New York 10. 


aa WHOLESALE 


BUY, Wholesale! Over 10.000, Nationally 
Advertined Products ‘Appliances. 


Soorting ousews 4 
fers. Tools. Clothing. ete Send 
Pontcard Today. Buiy-Rite, Bex $56, Haws 
thorne 8, New Jersey. 


Seu! Wwientta 1, 


MAKE Money Clipping Articles Prom 
‘your Newspapers.” Com 


Graft, PSORISE. Main, Colum 


HOTTEST Mail Order Plan Ever! Sell 
pnts, lms, art, hovellsy- Huge proven 
rots), ree Details! a8 r 

Mio ‘Gotu Westerty Las "Anieles” 3, 
Chlutornia 


BIG Multicolor Wholesale Catalog? 
Housewares. apoijences. cgi 
‘Ware, cookware, ol 


THEY Hand im $100, Pree Packet 
secret Journal. Sie secrets—pianat Work 
home, Publico-ié, Oceanside, Cult 


7 Discounts 


cat 
fe. BS Products, Oakland ‘+20 


RUSH $1.00 for informative 


oo 
oS LR 
#3 


‘Nucway "Merchants Advertisers, 
Box’ 28i; Massapequa, New York. 


ve 06 2/3% 1 100,000 
Housewaies, 


1 Pree Catalogs, Titus 
Buyers "service, "Box 


DOLLARS, Every Day! Amazing 
ane S ah Becup Pree ler Bos 
Bat-a, Osnkosn, Wisconsin 


NOW'S ume for profitable 
sufipping —E-e-On—38, 1000 
Evanaton,_tiinots 


WOOD Fibre Plower Materials. Xmas 
ubmiieg otters, Catalog 25e. Plower pat 
ern book #110, style xinas 
Corsages 2641) Plowert “expertly” made 
Wholesale, ‘Lara, TiS Lorain, Dayton. 10, 
Ohio. 


MAKE Bi 


iE Mine SRR ar cas 
sen ae may, cee ne 
ao na ve 


Post Service Bureau, Box 16, ftlon base, 
Wisconsin 


Ibe Pontiac. iitinas 
39 FORMULAS, PLANS, ETO. 
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CHEMICALS. Suj 25. 
Laboratars Sales, "Box ta1-B 
‘Massactusetts, 

BIOCHEMICALS: Nusieo- 


Wanda, Pennayivanta- 


CHEMICALS and apparatus for indus- 
trial, analytical ‘and “private laboratories 
Catalog 5c. Dept. M-20, Biological Supply 
Go. Ife Mi, Hope Ave., Rochester 20, ¥-¥, 


TLLUSTRATED Catala 
uineraiges biology 30e 
Tories." Evanston, Hitinols 


“Shei 
Ta 


aint ‘South Racine, ‘Chicago 


EXPERIMENTERS: Teritc Bareaine/ 
Slants! atasuvowse, Wiscona a 


AMAZING New Book of Bclence 
iments, Pormulas, and, “Catal 


orator), supplies. only 286 National 
Selenite Co. Dept. PS-b, 500 West Itond, 
Lombard, Tinots 


HOME, laboratory and apparatus, kita 
Laboratory” su aloe 250. Estab: 
ished Yaai, “Yoh ig ‘wing, “Take! West 
Bird ‘street, New York, N, 


2 HELP WANTED 


WANTED: Experienced Chevrolet _me- 
name’ to "work in long eetabllaned. Chev- 
Folet dealership, Ernest Allen Motor Com 
Hany, B19" Cominerce Street, Port Worth, 


SFLESTED, forming, $1.00 
ude, Wainae 8. °So Biatadela, "New 
ervey. 


FREE Formals Calglog, Anvihing an- 
Siem. dreeca 


VTE Modern Manufacturing Formulas 
yi Fise Chemical Service, Martville, 


MODERN Formulas for ihe Beat in fast 


herabire tree Males Chemist, 10-3. 


1h oregoa 


UNUSU: 
ty, 


sing new: 
aan i oa ing neysps 


‘OFFICE Men. Good mong 
jaring Income Tax 


SoHE Liguld Casting Plastic, clear col- 
Tmbelfesl Howers- coins," photon 


Rew Manuai ‘shows: Ane” things’ you can 
It send 


tt 
Steel, Glass, Rubber. Send 28e. Gel. 
3et, Union, ew Jersey. 


News 
atk, New Jersey 


MILWAUKEE! Job Opportunities. Lat- 
gut" Complete Want Sd” Columns” $100, 
Be Munck. Sook North ‘Kent. Milwaukee, 


COPYRIGHTED Reports on best paying 
jobs "ih “travel, adventure, promotions. 
Construction, ulation. abipping. Inborer 
Clerical. trades, supervisory, factory. 
{usual “opportunities: “Many types of work. 
Skilled ‘and unskilled Porelgh and state- 


AMERICAN, Overseas, Jobe, 
Enformation.. “Transworld, 200" 
Street, New York 1 


TLAMINATORS | job, 
work losid oniy ése 
College Point, N.Y: 


FOREIGN-USA_Quaranteed 
tea ana “Women 
ick Drivers, Ele 
jocations, Box 186, 


corwalh 


Connecticut: 


FOREIGN, 


Louls 
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eS rm tet 
REALS ear 


patel Mee mas ear gats 
Box 900, CP... Tokyo, Japan. 


a prospect Request free 
ube of belt cities, Ene 


ELGIN. Waltham, 
watches. guarant 


recofaitioned 
dies’ A aE, jp Bron, SoA Soi 


BOOMING Venezuela—Only hours from 
the Btates, New data regarding Jobs. Op- 
Euunites, Condition, artes. to 


FORRIGN and domestic Jobe. Are you 
bored ‘job, “heed 


zor adtentre eee a 


minranteed  sainry, gvertime, _boBus. 

frnnsportation paid: ‘Cooks. Pirst ald men: 
guards, clerks. mechanics. 

pers and ofhers wanted for aia: Pacite 

Mechanic 0 

Vener a ‘a 


eae 
Toit inencde, Gautornia. 
FLORIDA Job Directory over 240 lead 
m Florida,” Enployment 
Snel 6e Preasury ‘Sts St. Augustine, 
itr 


Siege aon mee 
Rear es 
rt Nea od, Oe Bias 


AGENTS WANTED 


aaa eae i a 
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Tnales" 18e) Enormous 
wits, Gatalog Pree, Nathan Portpos Ase 
Bee, Carer Ra eae 


EI, wolfe, elon 
ey a | 


ie. et 
LiiT-m "West-Newport, Chile 


our Own, Business On, Credit 
xeirst, Was. 182 Brace Sa 0 


GOLD or, Silver letters, numbers. win- 


oot. Trucks 1 Prof 
Terereee Samples ‘atlas, “Bae Wet 
fain, Chicago 2. 


GOLDMINE of money 


ire aa 
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DOOR Cushion New Item $25 Seller 
gend $10 For Sample, Eng: Enterprises, 
O° One, Elmhurst. Tiinols, 


WHOLESALE catalog. Clothing. linens, 
wares. Write Boetooian Distiibutors, 
MA'Dock 8q., Boston &, Massachusetts 


EASY handwork makes Zast-selline arii- 


{$1,000.00 A month for making dramatic 
a-Second "detonate ss 


natlonaily advertised Holgynead Comets 
Ob! Mate sSb-day up! Hive ethers 
Stmplen, details” write ‘Studio 

Gin, Gendaiey Csiuterntas ‘Dave 1G. 


gles. ree. Sunmade Company, 
Srockion @t, Massuchuseltor 

of our own. Earning poten: 
wat 000 iy seu 


ville, I 


ToANYONE. can acl famous Hoover Unie 
otis for beauty shops, waltreasen, nutes, 
doctors, others. All popular miracle fabrics 
joni gacrane Ofte Excluive ie 
ature "Equipment "free ta 
SaaS New WORT, NO sil 


“pest 
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A ae ohm a 

any sorn ania wen 
Soe arti'ah omer ta a de 


ing 'ARency 130, 
Mount Se = S15 


ey 

ne 
BN nek i 
Tina 


MEW Christmas Card Discount Selling 
ise pas fou mare inxe s190 cash eat 
suis Mang’ Bachuare! Persooals Aare 

Free. otter’ samples ‘on approval 6138 


Gift Pree for" prom 
State! Devt 0b, Cincinatl Te 


“MONEY. mite! 
world tamous Patent 
Frees. A 


Solbe: “Loutstana 


WHERE To Buy thousands nationally 
Serres nigauct ak fork toto Whale. 


hhamme, ‘agaress tor Free 
EWholeale Plan Olas, Bioed Cus 


CRPISTMAS Music Garde Doron srunic 
Cards, Box 354, Morristown, New’ Jersey 


Diamond stony 
wertsed, Sell airtel as 

pron. No investment: Experfence use 
Ries, cutaiogs details Gleamiient. 
Mount "Vernon, 


Product or service that 
Sha imal! order basise 


oa Ci 

cae Sea 
oo ieitalt's Se oat 
ioe fa BH He Pe 


44_HIGH-GRADE SALESMEN 
MARE, Evite Money. Coal, commissions 
‘Advert 


Every tae bata gas tocoeh 


ER erated is 


oe 
‘Bigger spot cash comm! 


BIG Moneymaki 
sive line uniforms, 


a Segertuntly. Bau 
jackets, pants, shirts, 


Sea eee, ee ce 
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BE a, Real Estate Broker, Study at | 
Home, Write tor ‘teday. GE a> | 
proved, "Weaver ‘Heat Beate, | 
Bois Grand. ‘Kansas City, Mo. 


ENGINEERING Degrees earned through | 
‘Home Studs. Pacifie titernational Univer 
Ht, Sues Senta “Monica ward. 
ial California. 


| ,,RHYSICAL, ‘Therapy & Massage. We 

teain you at home. Barn ‘Big Profits From 

Your Own Private Practice or Work With 
tals and ‘Free, Catalogu 


Eee, Petes | Sin eae te tne ae 
SEED bets ART eaee:| Ash Reka haat 
HEE See BS Ae | Hee Se 
wr eee | ES DP ele 
oe te ee ea 
fat Et 
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pe gh Meinl ead 
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LEARN locksmithing tram lleguaed ex- 
Bee Booklet” tccktmitning’ Rutherford 
102. New Jeriey 


‘Doctors. 
Natlooal thstitute, Desk “3,159, Oo- 
“chicago 11 
TRANSFORM rourselt vie subeonscigus 
Binaries. Pree nablieation. Hor 
a ‘Ocean Park, 
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I you have a proguet or service that 
can bet Sha tial order baste 
Sete ie 


‘Site ne today wi in bend ous Peet 


Bea Advertiing 
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‘CONTESTS 


test money. General Contest 
pulietin ives hundreds of pe Lats cat 
Fent contests, sules Sample faugwzine 25¢ 
General Conieats, 1009-K knst Sth, Due 
Maths Atiniesota. 


GANZ, Bance?, Pree Lesson, Proves Fu 
Hels Homestay School. 
Smith St: Brooxivn 


WELDERS earn big money. | Easy 
learn “ArerGarAulomaile Welding: New 


| Squiomtent. How cont training In oa: proat 
Weldlig School. Box Feb. Tray. Oho. 


BOOKLETS —#1.00. How to well by mail 


‘inbie ‘cap 
HalHiing Sool i Soauswert Second. 
Fort Lauderdal 


wish sri atot, cleaners 


Free Booki 
wh Wermonte Loe Angeles 


LEARN, 
motor 
eroryihin 
oat a 


ee 

gd ae he Sec 
Feerate i a 
a 


PLING bollding or mechanical 
Beataat home te spare Gin 

Flom yearsod scheot 
Biever ABE Cntengo BF, ios 


41,000, MONTHLY, possible in, collection 
ioe annua, Fret etait Write Cole 
‘Moclatens Sreacuse 2-A. New York 


ier le “Advertising 
hart faeld ‘Avenue, 
Birideevort 
MEN! Woment $861 Secrets! Career! 
Ammuzing Sclenee Of Truth! Grapho Ha 


(PSi4) “Bandy” ‘Hook. 


“LEARN While Asleep! Details Free. Re- 
search Ausveintion: Box G10-K, Omaha, 
prspident of collection axenc: 
WE Deed Robe emer, re, 
Bh otice doors: Franklin Creat Roanoke, 


caf Dynamic Sina 
tee Gout wee Traltina fecoras 
‘Thrining, Setails! Canela. 2018-6" Putth 
Avenue South, Minneapolis « Atinnesota, 


aking Voice 


Living 


BOOKKEEPERS! Comfortable 
For Life! te Your Own Simpllied 
Bstiens Ai ‘Bogkkeepibg. Tax Sere= 


igen bull or Spare. ime. Betails Pree 
Vanéerarift. 258 Pranklin, Hast’ Orange, 
Rew Jersey 

“MATHEMATICS, All levels, Correspont 
gnve, UCSM. 2400 W. Garfield, Milenanee, 
Wincon 


KEEPERS! Increase rout 
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iar ¢ rene 

a rigee, oe | Saas mea oe 
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{aller lives, Lear secret of contentment. 


Happiness. Earn, PED. Msp. Write 
for ire book. Colleke of Universal Truth 
(Gortempatdence School), 20K Jack 


son, Chicas. 
UIGH, School, — No Classes. Study, at 
8 tor 


Wate. 19P'Free" Catalog "HBA"70" Wave 
Seinsi. Ghat Bitemele, Chicago 14: minols: 
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ANNUAL FALL HOME 
IMPROVEMENT PROGRAM 


Join the millions of other 
Americans in this Fall Home Improvement 
Program. Dealers displaying the insignia 
below will be part of the program offering you GIANT 
values... friendly service... quality at no premium 
...and prompt, courteous service. 
Stop by your favorite participating dealer. 

Make him your One-Stop Building Materials Center . . . 
for materials, tools, equipment and sound advice 
on all your home-improvement plans. 

You’ll find your lumber dealer always happy 
to help you remodel your home, add a basement game 
room, turn the attic into a bedroom. Your 
home-town lumber dealer is the man to help you 
“ADD NEW LIVING SPACE TO YOUR HOME ” 


vr 
fouls » NRLDA 
AUTHORIZED - e er) 
LUMBER .: National Retail Lumber Dealers Association 
cas} 18th & M Streets N. W., Washington, 6, D. C. 
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Lofty Enlarger Blows ’Em Up 


You can make whopping big blowups 
if you mount your enlarger on the ceil- 
ing as I did. I have a table under it 
that holds the easel for regular work. 
By moving the table aside I can project 
down to the floor. The ceiling mount is 
steady, eliminating jars and vibrations 
that often fuzz images. 

‘The enlarger column can be quickly re- 
moved from its base and bolted to a cleat 
across two ceiling joists, or it can be 
suspended from a husky wall bracket if 
the room has extra high ceilings. When 
I have finished working, I just slide the 
enlarger up, and it’s out of the way.— 
C. G. Bucher, White Plains, N. Y. 


Wire Paddle Mixes Paste 


Insteap of mixing wallpaper paste 
with my hands, I use a paddle made by 


bending down the 
ends of a metal coat 
hanger. This wire 


stirrer beats up a 
smooth, lumpfree 
paste, and I can 
start papering with- 
out a messy cleanup 
job.—C. F. Stankoven, 
Elichart, Ind. 
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Food Colors Tint Photo Prints 


SparKLING color tints can be added to 
black-and-white photo prints by dunking 
them in water mixed with a few drops of 
food coloring. Let them soak for five 
minutes; then blot and dry them. Before 
you submerge your best enlargements, ex- 
periment with a few small prints to’ de- 
termine how much coloring is needed to 
get just the tint that pleases you. 


» 


Plaster ts Soldering Clamp 


Meta parts can be held firmly in 
alignment for soldering by bedding them 
in “investment” plaster—available at 
dental-supply houses. Mix the plaster 
with water as directed on the can. When 
it thickens, pour it onto a sheet of glass. 
Arrange the metal parts as the plaster 
sets. After soldering the assembly, free 
it with a knife—Hugh Bots, NYC. 


MAKES THE ENJOYABLE DIFFERENCE 


a 


\ 


WITH 


LIF LOX. 


WINDOW BALANCE 


[R-O-W and LIF-T-LOX are the registered trade-mat 


R-O:W wood windows 
feature lift-out sash 


Paint, reglaze and wash your windows the 
easy way. No troublesome ladder 
climbing—no more dangerous balancing on 
sills with R-O-W Removable Wood Windows. 
Just press sash to left and lift out for easy 
handling. Sash replacement is just as simple, 

Other features of R+O+W Windows are 
rust-and-corrosion-free wood, natural insula- 
tion, styling versatility, finger-pressure oper- 
ation and snug weather seal. 

These most-wanted features are yours at 
no premium in R-O-W Wood Windows. See 
them at your building supply dealer. 


the R-O-W Sales Company 


ReOeW SALES COMPANY - 1353 ACADEMY - FERNDALE 20, MICHIGAN 
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Hot Music Goes in Cold Box 


A uri fan on a budget, I salvaged 
two ancient iceboxes and housed all the 
parts of my set in solid oak. 

I mounted the turntable in the top of 
an upright box and cut out a panel below 
it for my FM. Two shelves inside the 
lower door hold a pre-amp, 45-r.p.m. 
changer and an AM tuner. Wires go down 
the drain to the amplifier on the floor. 

A low ice chest (below) fitted with a 
partition holds records. The hinged lid 
folds back to open one side or lifts off 
entirely.—D. K. Slifer, Woodbury, N. J. 


LOW ICE CHEST has an off-center partition to 
make compartments for 10” and 12” platters. 


>>PA closet within a closet may be the 
answer if you're short on space for storing 
woolen biankets and out-of-season cloth- 
ing. Many older homes have a walk-in 
closet, one side or the back of which can 
be partitioned off and made into a cedar 
compartment. A two-piece door hinged 
down the middle may be needed for space 
reasons. Be sure it fits tightly and can be 
kept shut through the season. 
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>PPSaveE scraps of perforated hardboard 
for your redecorating kit and you'll 
have convenient holders when painting 
bolt-on objects like drawer pulls and cabi- 
net handles. Slip their bolts through 
the hardboard holes and secure them with 
nuts. That way, you won't have to handle 
the objects themselves during painting 
and dryin~.—T. L. Jones, Kearny, N. J. 


is 


Plastic Encases Boat Battery 
‘Tue light, acid-proof case for my boat 
battery used to be a plastic refrigerator 
bin. It sits on a plywood base screwed 
across two of the boat bottom’s frame 
members. A wooden bridge over the bat- 
tery is clamped with two long bolts to 
a wood strip under the base. A U bolt 
could have been used for the clamping, 
too.—E. F. Lindsley, North Prairie, Wis. 
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BOAT FRAMING 


There’s an easy answer 
to this tough storage problem 


Let MASONITE 0£63B0ARO° pur garage walls to work 


You can have 33% more storage space with there you have it, a Working Wall! Enjoy a 
14" heavy-duty Peg-Board panels and acces- neat, attractive garage, and quickly, too; 
sories for as little as $27.00.* Clever slip-in- just ask your building materials dealer about 
a-hole fixtures support just about anything heavy-duty Peg-Board panels and fixtures. 
—your heaviest garden tools, shelves and Mail the coupon below for other interesting 
equipment, bench top and hand tools—and ways to use Peg-Board products. 


‘Wall area 8! x 12’. Heavy-Duty 4" Peg-Board Panels $24.60. Accessories $1.96 


®Masonit 


Please rush me a copy of the “Home Owners’ Guide to 
Masonite Peg- Panels and Fixtures.” 


Name 
Address........4+ 
City 
Zone........County 


State 
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Bark on Tape 
Warns Off Thieves 
Arrer several burglaries, 
one store owner put in a 
new kind of alarm—a tape 
recording of a barking dog. 
A switch is concealed by a 
rubber-mat step plate that 
closes a low-voltage circuit, 
This operates a relay that 
turns cn power to start 
the recorder. When the 


shop is locked up at night, 
the recorder is set to “on” 
and the volume is turned 
bur- 


up high. Potential 
glars, hearing the vi 
bark with its threat of im- 
mediate action, take off fast. 
He’s had no further trouble 
with night callers.—Henry 
Josephs, Gardenville, Pa. 


SCREEN HANGERS ~ 
Bian 18 


Sea? PEASTIC 


Awning Lets in Winter Air, But Sheds Rain or Snow 


Hane a rain awning on the screen fix- 
tures outside your bedroom window and 
you can have fresh air even on wet or 
snowy nights. Make it of translucent 
plastic on a wood frame, keeping the 
width that of the screen the unit replaces. 

Cut the sides at 45 degrees and notch 
the upper and cuter corners to take cross 
braces. Glue and nail the supporting 
braces in place, fasten screen hangers to 
the front of the upper brace, and give the 


94 oruar science 


wood frame two coats of outdoor paint. 

Fasten the plastic to the sloping frame- 
work with rustproof tacks, and brad mold- 
ing to the edges on three sides, Run ad- 
hesive tape over the plastic on the top 
cross brace, carrying it overside, and tack 
it down. Paint both molding and tape. 

A hook fitted into an eye on the part- 
ing strip of the window will keep the unit 
from blowing upward and banging in 
windy weather—W. H. deFontaine, NYC. 


IF YOU ti to build the models... 


work on the big ones...and start 


a great future 


inthe UJ. §. AIR FORCE 


If you have mechanical ability, electronic 
ability —or both—the U.S. Air Force offers 
you unparalleled opportunities to develop 
your skills and train for an exciting and re- 
‘warding career. Whatever your future may 
be, you'll go places faster with the experience 
you gain in the U.S. Air Force. In addition, 
you will have the chance for interesting 
travel, further education and all forms of 
recreational activity. Get on the all-volunteer, 
young men’s team! See your Air Force Re- 
eruiter, or mail the attached coupon, now. 


M-96-PS 


Airman Information, P.O. Box 7608, 
Washington 4, D.C. 


Please send me more information on my oppor 
tunities for enlisting in the U.S. Air Force. 1 am 
between the ages of 17-34 and reside in U.S.A. or 
possessions. 

Name. 

Address a 


City_____Zone_State. 
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You'll never outgrow 
a Kodak Retina Camera! 


Two great Kodak Retina models 
to choose from—each the heart of 
a complete system of photography... 


“The most exciting “camera I’ve ever 
used!” That’s how Kodak Retina own- 
ers describe this camera. 

Whichever famous model of Retina 
you choose, you'll enjoy the wonderful 
feeling of confidence that goes with own- 
ing a truly top-quality picturemaker. 
And as the heart of a complete system 
of photography, a Retina’s versatility 
is almost limitless. Whatever field of 
35mm picturemaking intrigues you next 
month... next year... you'll have a 
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camera thoroughly capable of helping 
you explore it. 

Ask your photo dealer to demonstrate 
the host of exciting picture-taking fea- 
tures that are available only in the 
Retina. And ask, too, about the wonder- 
ful family of special Kodak Retina Photo 
Aids described on the next page. They'll 
open the doors to a lifetime of new pic- 
ture-taking adventures. 

Kodak Retina IIc Camera f/2.8, $132 
—or as little as $13.20 down. Retina 
IIIc Camera, f/2 with built-in exposure 
meter (shown above), $175—or as little 
as $17.50 down. Sce these famous 
Kodak Retina Cameras soon. 


From table-top close-ups 
to telephoto views ... 


These—and many other—Kodak Retina 
Photo Aids will help you enjoy new 
adventures in picture taking! 


Kodak Retina Curtar Lens Component, 35mm 
£/5.6—Takes only a jiffy to switch to this lens com- 
ponent for wide-angle views indoors, panoramic 
shots outdoors. Focuses 2!¢ feet to infinity, $59 


Kodak Retina Longar Lens Component, 80mm, 
f/4—R.c-a-c-h-e-s across space for telephoto close- 
ups of distant scenes, candid shots of children and 
pets. Focuses from 6} feet to infinity, $80 


Kodak Retina 35-80 Optical Finder—Fits clip on 
top of camera to show field covered by 35mm and 
80mm lenses. Complete with leather case, $15.50 


Kodak Retina 50-80 Sports Finder—Folding, 
open-frame finder shows field of action covered by 
50mm and 80mm lenses. With leather case, $8.25 


Kodak Retina Close-Range and Viewfinder Kit, 
Model B—Two auxiliary lenses for short-range 
photography, plus parallax-correcting viewfinder 
combined with rangefinder to fit clip on top of 
camera, $36.50 


Kodak Retina Close-up Kit, Model B— Wonderful 
for hand-held close-up work. Complete with field- 
guide holder, field guides and auxiliary lenses for 
picture taking from 4 fixed film-to-subject dis- 
‘tances from 1114 down to 5 15/1 shes, $42.50 


Kodak Retina Microscope Adapter Kit, Model B 
—Contains everything needed to adapt a Retina 
to nearly any microscope for producing photo- 
micrographs, $62.50 


Kodak Retina Flasholder Bracket—Complete 
with cords and tips for attaching your choice of a 
variety of Kodak and Kodalite Flasholders, $2.95 


Kodak Retina Field Case, Model B—Fully pro- 
tects your camera, yet keeps it ready for instant 
action. Finest quality top-grain cowhide, metal 
trimmed and reinforced, $14.50 

Many other Kodak Retina Photo Aids are avail- 


able—filters, lens hoods, lens hood extension, filter 
cases, etc. See your photo dealer. 


Prices are list, include Federal Tax where applicable, 
and are subject to change without notice. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


Close-up made with one of the field guides and 
auxiliary lenses in the Kodak Retina Close-up Kit 


Regular view with the Kodak Retina 50mm. 
lens that comes with the camera 


Wide-angle view with the aw 
Retina Curtar Lens Component, 35mm, //5.6 


\ 


Telephoto view with the au 
ary Kodak Retina Longar Lens 
Component, 80mm, f/4 
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All About 
Ford’s 
Luxury-Loaded 
Edsel a) 


Rear running lights form gull wing, with turn signals outboard. Backup lights are below lid. 


Whopping-big engines power four lines of cars with gadgets 
galore, styling that reverses a trend to horizontal grilles 


By Devon Francis 
A FTER six years of mulling things over 


and three years of active work, the 
Ford Motor Co. last month finally 
took the wraps off its new medium-priced 
automobile, the Edsel. Then everybody 
concerned, from President Henry Ford II 


WIDTH of 79.8 in. for Corsair and Citation 
models exceeds that of most competitive cars. 


on down, sat back hopefully, and appre- 
hensively, to see how much of a stir their 
glittering piece of hardware would create. 

‘They needn't have worried. Millions of 
people wanted a look. A well-calculated 
series of “leaks” on features of the Edsel 
for months prior to its introduction paid 
off in public interest. The car had been, 


REAR FENDERS are sculptured, finless, 
Trim combinations are designed to 
prevent possible color “clashes.” 


BULGE IN HOOD is intended to better 
the driver's “sense of direction.” 
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Array of instruments and controls in narrow panel area 


sareTy 
PADDING 


FUEL GAUGE 


TACHOMETER ‘, 


TURN SIGNAL 
UGhTS 


HEADLIGHT 
SWITCH 


BRAKE” RELEASE 


000 ite ANTENNA SWITCH | 


(COURTESY LIGHT 
SWITCH 


thanks to this, Detroit's worst-kept secret. 

Still, what people saw when they looked 
was a shocker. The car has all this: 

© More engine power than the average 
motorist will know what to do with. 

© Gadgets beyond a gadgeteer’s dreams 
of glory. 

© Styling that reverses the years-long 
trend to horizontal-pattern front ends, and 
chrome enough to tax the output of the 
world’s mines. 

The first complete line of cars under a 
new name in a decade, the Edsel—to use 
a horse-breeding term—is by Jaguar out 
of Alfa Romeo. Of the two engines avail- 


HIGHBEAM 


INDICATOR 
‘ODOMETER. | 


WARNING LIGHTS. 
A lL PRESSURE 
GENERATOR 


FUEL LEVEL 


ive station wagons, in six- and nine-passenger versions, are among Edsel’s 18 models. 


resulted from studies to keep 


BLOWER. 


WINDSHIE 
‘FEN DooR NS 


Lasetipe CIGARETTE 
ENGINE COLD LIGHTER 


ENGINE HOT ‘MULTILUBER 


A 
RADIO 


IGNITION 


BRAKE 


ASH TRAY 


able, the smaller has practically the same 
cubic-inch displacement as the current 
Buick, Cadillac, Chrysler Saratoga, Lin- 
coln or Packard Clipper. The bigger is 
bigger than the biggest of all other pas- 
senger-car engines now on the market. 

The respective horsepowers: 303 and 
345. 

Why so much power? One Edsel ex- 
ecutive, surprised at the question, replied, 
“I haven't heard the reasons discussed.” 

They're obvious in the performance, 
though. The car takes off like a gazelle one 
jump ahead of a drooling lion. There are 
four “lines” or series. The lower two lines, 


everything easy to see or reach 


RADIO 
SPEAKER 


Loctove compartment 


MINIMUM OF STRETCH gives access to heater 
dial, parking-brake release (foot applied), hood 
release, headlight and other switch de 

eter resembles a ship's compass 
mounting, Tach, of course, is optional. 


the Ranger and the Pacer, fitted with the 
smaller engine, accelerate from zero to 60 
miles an hour in 9.5 seconds. 

‘That's 2.1 seconds better than the 1957 
Buick Special, a second better than the 
Chrysler Windsor, 1.1 better than the Olds 
Super 88. It matches the Pontiac Super 
Chief. 

‘The top lines, the Corsair and the Cita- 
tion, with the bigger engine, reach 60 from 
taw in 8.8 seconds. 

In deference to various state legislators 
—who are brooding about limiting horse- 
powers by law—the Edsel’s top speed 
must remain sh-sh. 

‘As shades of things to come, the smaller 
engine has “an interchangeability of 
block” with the plushier 1958 Fords. 

The car’s ride matches its acceleration. 
The Edsel is cat-footed, solid on the 
straightaway, and as upright as an arch- 
bishop on the hard turns. The ride of the 
top two lines is a trifle softer than that of 
the Ranger and Pacer. 

The Edsel’s gadgetry—mostly optional 


PUSHBUTTONS for transmission, centered on 
steering wheel, actuate electrical relays. 


HEATER 


EFROSTER CONTROLS (air-conditioning 
is optional) are combined except for blower. 


one-third for driver, two- 


CUSHIONS ARE SPLI 
thirds for passengers in two-door hardtops. 
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FOR QUICK WARMUPS, coolant in 345-hp. engine BRAKE SHOES automatically compensate for 
circulates in stages—first in cylinder heads and wear when pedal is depressed in backing 
around intake manifold, then in block, finally in up. Lever, triggered by cable and spring, 


radiator. Thermostats are set for 140 degrees F. 


at extra cost—starts under the hood, 
where a warning is flashed to the instru- 
ment panel when the engine needs oil, and 
winds up at the deck lid, where a solenoid 
releases the lock at the turn of a key from 
the driver’s seat. 

‘The most prominent of the gadgets is 
the circle of pushbuttons in the center of 
the steering wheel to operate the auto- 
matic transmission. Two safety features: 
The transmission can’t be shifted out of 
P-for-Park if the ignition is off, and it 
won't go into R-for-Reverse at a speed be- 


rotates ratcheted adjusting screw. 


yond that required for rocking the car in 
snow or mud. 

There’s lots more. For fast warmups in 
cold weather, the circulation of water in 
the cooling system of the big engine is in 
three stages. It starts in the cylinder heads 
and through thermostatic valves spreads 
progressively to the block and the radiator 
as it warms. 

The brakes automatically adjust them- 
selves for wear. 

Doors can be locked by remote control 
to keep moppets from falling overboard. 


EDSEL’S FOUR LINES of cars are priced to over- 
lap costliest Chevrolets, Fords and Plymouths, 
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blanket Pontiac and Dod: 
Mercury, Buick, Olds a1 


and cover most of 
De Soto models. 


IN FORD TRADITION, Ecsel 
at control supplies fre: 


etor air reaches 
chamber is 1 


arb 


ead. Its intake valves have 2.09-in. 


eter, The current Ford’s m ure is 1.78; 

Heating, cooling and defrosting con- 
trols are combined on the knurled rim of 
asingle panel dial. Just turn it 

A flasher light warns the driver when he 
is exceeding any speed that he presets on 
the speedometer. 

‘There are louvered vents at the base of 
the windshield to direct incoming air up 
or down. On the panel there’s a tachom- 
eter, an oil-pressure-is-low (in addition 
to a you-need-oil) light, a you-need-fuel 
light, a brake-is-on light, a door-is-open 
light, an engine-is-cold light and an en- 
gine-is-too-hot light. Naturally, all the 
old-hat stuff like power antennas and one- 
shot lubers are added to power brakes, 


Mercur 


power steering, power seats, power win- 
dows and automatic transmissions as ad- 
ditional options. 

All this is the new Edsel—named for 
the late father of the three Ford boys, 
Henry, Benson and Billy—but it was on 
the styling that the company tycoons 
spent restless nights. It was decreed at the 
start that tail fins were out. 

“We reached that decision fast,” Dick 
Krafve, Edsel’s general manager, told 
Poputar Science. “We knew that by the 
time we got cars into showrooms, every- 
body in the industry would have fins. We 
had to be different.” 

[Continued on page 282] 
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How Disaster 


Strikes 


Air crashes and tornadoes are up, railroad wrecks down, but 
acto disasters—though “‘minor’’—still take the most lives 


By Max Gunther 


N SEPTEMBER 8, 1900, exactly 

57 years ago this month, a tropical 

hurricane churned northward into 

the Gulf of Mexico. With colossal fury it 

ripped into Galveston, Tex. Massive sea 

waves rolled inland, completely flooding 

Galveston Island. Some 5,000 people were 

killed, It was the worst disaster in U. S. 
history. 


Disasters of that magnitude are rare. 


But each year in the U. S., there are rough- 
ly 100 disasters that take five or more lives 


apiece. There are usually at least four that 
cause 25 or more deaths each. And thus 
far in the 20th century, disasters killing 
100 or more have occurred in two out of 
every three years. 

There's no hard definition of a disaster. 
Insurance statisticians, generally speak- 
ing, call an incident a disaster if it takes 


five or more lives. It’s a “manor disaster” 
if it kills fewer than 25 people, a plain 
“disaster” if 25 to 99 die, and a “major 
disaster” if its toll is 100 or more. 

Disasters are capricious. There’s no 
way of telling when or where one will hit. 
Even so, like other random occurrences, 
disasters form long-range patterns and 
trends, By looking at these patterns, you 
can tell, in a general way, what kinds of 
disasters to expect. 

By far the worst kind, in terms of killing 
and property-damage potential, is a hur- 
ricane, In No. 2 place among this century's 
disasters, under the Galveston storm, is 
another hurricane that blasted across 
Florida in 1928. It killed 1,836. The all- 
time property-damage record among U. S. 
disasters is held by a third hurricane. This 
is “Diane” of 1955, which destroyed about 
$114 billion worth of property along the 
Atlantic Coast. 

The second-worst kind of disaster is a 
fire. The most tragic fire in all U. S. his- 
tory was one that surrounded, trapped, 
and killed 1,152 people in Peshtigo, Wis- 
consin, on October 8, 1871. On that same 
day, in Chicago, a restive cow supposedly 
kicked over a lighted oil lantern in a barn. 
The result was the famous Chicago fire, 
which took 300 lives and 17,000 buildings. 

The worst fire of this century took place 
in the summer of 1904. The excursion boat 
General Slocum, jammed with people, was 
returning to New York City after a day's 
outing when a fire started in the engine 
room. Flames spread swiftly through the 
craft; and though the captain was able to 
run it ashore, more than 1,000 people 
drowned or died in the fire. 

Another major fire disaster occurred 
in the fall of 1942, when flames licked up a 
set of wall decorations in a Boston night 
club, the Cocoanut Grove. The fire itself 
was ‘not serious, but the resulting panic 
jammed people against the doors and kept 
firemen out. The toll: 492. Two years 
later, as 6,800 people watched a circus at 
Hartford, Conn., fire leaped up the big top 
and within 10 minutes brought the huge 
tent flaming to the ground. More than 150 
lost their lives. 

Taking third place: tornadoes. Though 
they're perhaps more terrifying than hur- 
ricanes because you can see their physical 
outlines, and though they pack winds 
of far greater power, tornadoes seldom 
spread damage over a large area. The 
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worst tornado disaster of this century oc- 
curred in the spring of 1925 when a group 
of eight twisters mowed northeastward 
from Missouri to Ohio, killing 792. 

Railroad and aircraft accidents rank 
fourth in disaster potential. So far in this 
century, only one train wreck and one air- 
plane crackup in the U. 8. have reached 
major-disaster proportions. The train 
wreck occurred at Nashville, Tenn., in 
1918; it killed 101. The plane crash hap- 
pened last year when two airliners col- 
lided over the Grand Canyon and plunged 
128 to their deaths. 

Fifth in this grim ranking are motor- 
vehicle accidents. At no time has any auto 
or bus accident in the U. S. taken as many 
as 100 lives. It’s rare, in fact, that highway 
smashups take more than 25, 

But when you consider the frequency 
with which each kind of disaster occurs, 
the ranking changes. Though motor-ve- 
hicle accidents are almost always “minor” 
disasters, they cause more deaths, added 
up, than any other kind of catastrophe. 
Over the past few years, minor highway 
disasters have occurred in the U. S. about 
once a week. On the other hand, there has 
never been a year in recorded history when 
more than four hurricanes hit. 

In a survey by the Metropolitan Life 
Insurance Company of all disasters that 
occurred from 1951 to 1955, auto accidents 
headed the list. Next in order came those 
from weather, fires, aircraft crackups, and 
train wrecks. 

This isn’t the same picture that held 
a decade earlier, and it won't be the pic- 
ture 10 years hence. Important long-range 
changes are foreseen. 

‘Despite the devastation of Hurricane 
Audrey, which just this summer smashed 
the town of Cameron, La., with a loss of 
several hundred lives, many meteorologists 
‘expect fewer hurricanes to hit the U. 8. in 
the next decade or two. According to 
Keith Veigas, meteorologist of the Travel- 
ers Insurance Company Weather Re- 
search Center, the earth goes through con- 
stant heating and cooling cycles. We now 
seem to be heading into a 40- or 50-year 
cooling period. “As the Equator becomes 
relatively cool,” says Veigas, “the wester- 
ly winds that bring hurricanes to North 
America will shift further south. Thus, 
what hurricanes do develop won’t be as 
likely to drift this way.” 

Decreased sunspot activity also will 


. 6, 1951: Worst rail- commuters’ train hurtled off a temporary 
road wreck of recent times occurred when a wooden trestle—Iast stop for 81 passengers. 


IN WAKE OF HURRICANE DIANE, in Aug., 1955, _ Conn. In northeast U. S., Diane cost 191 lives, 
a raging torrent swept through Torrington, almost a half-billion dollars in damage. 
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| Mair U.S. Disasters in 


1954 
© 1955 
1956 air accident 

1957 hurricane 


- Does not include military action, ships 
Deep nate a ports, aircraft ex- 
gept when over US. or 
1900, major 
accounted ra ines, 


ng disasters 
3,600 lives. 
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keep down the total of hurricanes in the 
USS., says one weather 

Not only that—when hurricanes do veer 
northward, we're likely to be warned more 
precisely of their coming. Meteorologists 
such as Veigas and Dr. Thomas Malone, 
director of the Travelers Weather Center, 
have been experimenting with electronic 
computers in short-range weather predic- 
tions. Dr. Malone is now ready to tell any 
U. S. town what the mathematical odds 
are that any one hurricane will drift that 
way. Thus forewarned, citizens may be 
able to stem disaster. 

No one is ready to make predictions 
about tornadoes. Meteorologists have no 
complete history of tornadoes to work 
with, for they can easily occur in sparsely 
settled areas without being reported. In 
recent years, there has been a huge appar- 
ent increase in U. S. twisters, From 1916 
to 1950, there was never a year in which 
as many as 300 were reported; last year, 
the count was 823. No one is sure whether 
this is a real increase or merely an increase 
in the number seen and reported—as pop- 
ulation grows in tornado regions. 

While hurricanes may become less com- 
mon, fire disasters are on the rise. Losses 
set a record in 1956, and are currently 
running slightly higher. There were 430 
large-loss fires ($250,000 damage and up) 
last year, against the previous record of 
316 in 1955. John A. Neale, president of 
the National Fire Protection Association, 
points to the current urge of industry to 
build big plants in suburban and rural 
areas. “Not many small communities,” he 
says, “have the facilities to handle a big 
industrial fire. This could mean more dis- 
asters and more large-loss fires.” 

‘There may also be an increase of fire 
disasters in old people’s homes. Everett 
W. Fowler, Codes and Standards Direc- 
tor of the National Board of Fire Under- 
writers, points out that they’re often sub- 
standard from a fire-protection point of 
view. They seldom earn much revenue, so 
the owners can’t afford much more than 
old wood-frame houses. They're over- 
crowded. They lack modern fire devices. 
The second danger factor is the old folks’ 
inability to move fast enough when fire 
does break out. 

The very young and the old have al- 
ways been fire’s most likely victims. A 
1952-1956 survey in Ohio showed that fires 

[Continued on page 284 


Riding the 


Turnpike Express 


Night stop—a chance to stretch, enjoy a snack and get acquainted with fellow passengers. 


Hop aboard the Scenicruiser for the fastest through bus 
run in the U.S.—860 miles in 16 hours, 40 minutes 


By Harry Walton 


come along with PS photographer 
Bill Morri 
trip from New York to Chicago—the 


Fe something new in bus travel, 


and me on an express 


longest, fastest through run of its kind in 
the country. We'll ride linked toll roads 
across four states, without a traffic light 
or crossroad in the lot, and see how they 
wheel the big coaches on a schedule that 
beats all but the fastest trains. 

We got aboard the big Scenicruiser at 


Greyhound’s 50th Street terminal in New 
York. Bill and I rented pillows for the 
trip (30 cents each) and took front seats, 
which I was to regret later. 

Driver James M. Tomb fired up the 
engines and started the air-condition- 
ing. Watching passengers file aboard, I 
couldn’t see how all those waiting could 
pack into the 43-seat coach. They didn’t 
A second section was announced for the 
surplus, and Tomb closed the door. The 
time: 5:45 p.m. 

Buses are stacked in that loading line 
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A bus trip offers the traveler a chance to sit back and relax 


LAST LOOK AT MANHATTAN is this p: 


like sardines in a can. It’s no place 
for butter-fingered steering. But Tomb 
backed his coach out with the noncha- 
lance of the 24-year, million-mile veteran 
he is. 

As we waited for a light at Ninth Ave- 
nue, Tomb announced over the speaker 
that our first rest stop would be Mechan- 
icsburg, Pa., at 9:46—four hours away. 

Minutes later the bus plunged into the 
white-tiled bore of the Lincoln Tunnel, 
swept by numerous cars and trucks in the 
slow lane, and by 5:57 was climbing the 
long ramp on the Jersey side. 

Except for the hiss of the air condi- 
tioning, it was quiet aboard. The closed 
windows shut out traffic naises; from my 
front seat I hardly heard the twin diesels 
in back. The big upper-deck windshield 
gave a fine view of the road ahead. 

Traffic sorted itself out among Jersey's 
many arteries. Tomb headed for the 
Turnpike, paused at the toll gate, shifted 
up through gear changes and notched 
back the diesels to cruising speed. 

Letting Bill take my place so he could 
shoot pictures through the top windshield, 
I descended the narrow steps and saw 
that we were rolling faster than it looked 
from above. The speedometer, housed 
with a clock in a squarish case, read 60. 
A bull’s-eye glowed redly in one corner. 

We closed up on a trucl ‘omb checked 


ULAR SCIENCE 


rama of skyline, glimpsed as 
the bus climbs a long ramp on emerging from the Lincoln Tunnel. 


DRIVER'S VIEW: At his right 
is the faithful Tachograph. 


his rear-view mirror, signaled to pass, and 
went by. He checked the right-side mir- 
ror, signaled again before pulling back to 
the right. 

“They tell me these buses are governor- 
controlled at 60,” I said. “So how come 
they pass me when I’m doing that?” 
ail wind,” he said, grinning. “Sure 
they're governed, but you may get one 
set a hair over the limit. Given a light 
load or a downgrade, it might roll six or 
seven miles faster.” He paused to pass a 
trailer truck. “Doesn't pay us to speed, 
though—got to pay our own tickets. We 
don’t get blamed for running late. But 
the driver who arrives early, or makes up 
too much lost time, gets called on the 
carpet.” 

A car in the left lane forced Tomb to 
cut speed. He sounded the horn; the car 
stayed there. “One thing I won't do is 
pass on the right,” he said. Eventually 
the car pulled over. 

At Interchange No. 6 Tomb turned off 
onto the connecting link between the New 
Jersey and Pennsylvania Turnpikes. We 
made the toll stop, crossed the high-flung 
Delaware River Bridge, and rolled into 
the Keystone State. At dusk we passed 
historic Valley Forge. Tomb held the 
big coach right at 60. Night fell. At one 
point the glare of steel furnaces painted 
the sky. Some passengers dozed. One 


while somebody else watches the lights and tackles the traffic 


It records speed and time, 


flashes red light at 60. of the service. We 


of them held a portable radio to his ear. 
We arrived early at the Mechanicsburg 
stop, chiefly because, being full up, we'd 
skipped a second loading stop in New 
York. “You get the extra time here,” said 
Tomb. “Thirty minutes instead of 15.” 
‘Almost everybody got off to stretch or 
get a snack at the restaurant. Bill shot 
some night pictures while Tomb checked 
in with his relief driver, W. R. Kolbe. 
Kolbe counted noses as passengers got 
aboard the bus again, (Wayward pas- 
sengers are sometimes left behind at city 
stops, but rarely on turnpikes.) With 


When you go by bus... 


© Wear comfortable shoes—the casual slip- 
on kind if you have them. 


* Take a thermos bottle to soothe thirsty 
children between stops. Remember to fill it 
at restaurants; water in the bus washroom 
isn’t for drinking. 


© Front seats are fine for kibitzing the 
driver, but check their leg space and foot- 
rests beforehand if you intend to Stretch out 
and nap. 


© Rent a pillow. It supplements the head- 
rest, increases your chances of sleeping com- 
fortably. 


CLEANING TOP-DECK WINDSHIELDS during the run isn’t usually part 
had it done to make sure we'd get good photos. 


everybody accounted for, he swung back 
onto the road. 

The Pennsy Pike bores through the 
Appalachians via tunnels bearing such 
fascinating names as Tuscarora Mountain 
and Sideling Hill. At the latter, traffic 
was single-laned because the tunnel was 
being washed down. Roof lights flashed 
past in rapid-fire sequence, a hose splashed 
the bus briefly, and we emerged past a 
string of waiting Fruehaufs and a for- 
lorn autoist changing a tire. 

I reflected comfortably that any tires 
changed this trip would be no worry of 


© Watch your step on the stairway of dou- 
ble-deck buses. Grip the handrail. Don’t 
stand, or let children stand, near the steps. 
A sudden application of the brake could 
throw you down them. 


© Plan on the big meal of the day before you 
get on, or after your arrival. Meal stops are 
fine for snacks but too short for a full-course 
dinner. 


* Think about taking a sleep mask if you 
find it hard to doze by daylight. You may 
want to sleep while the sun shines. 


© Check heavy luggage through. Pack shav- 
ing and other toilet articles, reading matter, 
toys and games for the tots, and other trip 
incidentals in a bag small enough to keep 
near you in the seat rack. 
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Through the king-size windows of the mile-a-minute two-deckers, 


ROLLING THROUGH APPALACHIANS, you ride through seven tunnels 
on Pennsy Pike. But dips into darkness are followed by scenes like this. 


mine (they weigh 300 pounds apiece). 
The coach lights were off now. Though 
there are individually controlled spot- 
lights for stay-awake readers, most pas- 
sengers seemed to be asleep. 

Truckers waved us past by dimming 
their lights, A timid motorist crawled up 
from behind, hung back in the left lane, 
his headlights glaring in the rear-view 
mirror, then inched by. Hardly 10 feet 
ahead he began to pull back into the 
right lane. Kolbe had to touch the air 
brakes; our speed dropped to 55. 

“We don’t care how many go by us,” 
he told me wryly, “so long as they keep 
going. This guy I may have to pass 
again.” 

But as if emboldened by his success, 
the driver sped up and disappeared. The 
60-mile signal flashed on again. Our head- 
lights swallowed up mile after mile as 
Kolbe steered around the turns with en- 
viable precision. 

“How do you drivers fight highway 
fatigue on these turnpike runs?” I asked. 

“First of all by getting enough sleep,” 
he said. “That’s a rule. My own dodge 
is not to stare ahead all the time. I 
glance from side to side just enough to 
break the monotony.” 

The pike’s gentle grades slowed trucks 
down, but we swept by as Kolbe touched 
a button on the stick. This down-shifts 
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GOOD SAMARITAN of the 
highway is the courtesy car, 


a two-speed planetary gear, giving a 
lower third-gear ratio. The change is as 
smooth as the kickdown with overdrive 
or an automatic box. 

A buzzer sounded, but Kolbe ignored 
it. Soon a young fellow emerged sheep- 
ishly from the washroom. “I always give 
them one buzz to be sure,” said Kolbe, 
explaining that many passengers mistake 
the plainly marked emergency button in- 
side for a flush control. 

You get all kinds of passengers, Kolbe 
reported. Westbound trips like this one 
often carry European visitors. (I found 
later that on board were an English fam- 
ily of five, just off the boat and en route 
to California; a Danish couple here to 
see relatives in Oregon, two English tour- 
ists, and an elderly Dutch couple going to 
visit their son in Calgary.) At the begin- 
ning and end of school terms, students 
and teachers travel by the thousands. 

“We carry more women than men,” a 
terminal official had told me. “They have 
more leisure time to travel, and they like 
to ride a bus.” A Los Angeles woman 
on our trip said she had visited relatives 
in New York once a year for nine years— 
always by bus. 

Our second stop was at 12:59; the 
place, a restaurant, still on the Pennsy 
Pike. A few sleeping children stayed on 
board. Wondering whether the luggage 


you get a front-row view of the ever-changing American scene 


whose driver helps motorists 
besides keeping tab on buses. 


in our seat racks was safe, I was told there 
is little trouble with theft. 

We had soft drinks, stretched our legs, 
and 15 minutes later were herded aboard 
again. Trying to sleep in my upper-deck 
seat, I found the gentle, random rocking 
of the coach on its 
air springs more rest- 
ful than the click of + 
railroad wheels. But 
leg room in that 


More turnpike 


just ahead of the windshiel 


runs are coming 


passengers take in the big-city sk heed Flat area 
id is the root of lower bus deck, 


into Chicago. Drivers are paid on a mile- 
age basis—about nine cents a mile, plus 
pay for ferrying a bus to or from its di- 
vision garage. Turnpike runs may swell 
a driver's pay to $600 a month. 
Conning Bill Morris into a swap of 
seats, I got more leg 
{room and fell sound 
asleep until Moore 
announced our 
breakfast stop. It was 


press 


As THE Federal highway pro- 
gram opens more super-roads, ex- 
press:bus nets will spread. A Grey- 
ound through run links Kansas 
City and Abilene, Tex., over two 
turnpikes. Trailways matches train 
time, Los Angeles-San Francisco, 
and has extra-fare luxury service: 
hostesses, German-built” coaches, 
free snacks, music. You can take 
such other ‘through trips,, too, 
Kansas klahoma City, San 
Diego-El Paso, Dallas-Shreveport, 
Memphis-Birmingham. And there’s 
a coast-to-coast through run, New 
York-Los Angeles. 


front seat was too 
short. Eventually I 
squirmed into a bare- 
ly tolerable position 
and dozed. 

The loudspeaker 
woke me as Kolbe 
announced a 15-min- 
ute stop. (Most peo- 
ple, the company 
thinks, want stops 
announced even in 
the early-morning 
hours.) It was four 
a.m. We were on the 


6:33 New York time. 
We tumbled out at 
Oak Opening service 
plaza and yawned 
ourselves awake. 
With only 30 min- 
utes to eat, few men 
passengers elected to 
shave in the restau- 
rant washroom. (‘The 
one on the bus has 
no hot water for 
lather shaving, but 
I does sport a 110-volt 
shaver socket.) 


fs} 


Ohio turnpike, 500 miles from New York. 
Two thirds of us got off, groggily. Even 
now the restaurant, at the Great Lakes 
service plaza south of Cleveland, was 
crowded with hard-driving autoists. 
Our third driver, T. W. Moore, had 
the longest run of the three—344 miles 


Bill and I settled for eggs and coffee. 
The English children, chattering like 
characters in a Late Show film, joyously 
discovered flapjacks. I set my watch back 
an hour to Central time. 

After Moore had rounded us up and 
5) 
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STRAIGHT TALK TO PARENTS 


How Your 
Youngster Can 
Choose Botha 
Job and School 


Industry is filling an urgent need for trained employees by 
financing their education—with full pay, on company time 


By Vance Packard 


OUR youngster needs advanced, 

specialized training to get ahead 

these days. But maybe he has to 
go to work and support himself, Did you 
know that he can do both at the same 
time? 

T uncovered this astounding fact during 
recent weeks while consulting many dozen 
companies. I found that firms all across 
America are paying young men and wom- 
en good wages while educating them at 
company expense. They are spending tens 
of millions of dollars each year just to 
send employees to school, to learn to be 
everything from salesmen to doctors of 
philosophy. 

This is simply good business. American 
industry needs more skills and brain- 
power than it can find ready-to-use. So 
hundreds of firms have gone into educa- 
tion on a large scale. A few have even 
set up their own campuses with fully ac- 
credited, degree-granting colleges. 

Promising young men and women are 
now invited by some companies to come 
onto the payroll with the specific under- 
standing that they will receive higher 
education at little or no expense to them. 
One such firm is the giant General Elec- 
tric Co. Let’s see how its “engineering 
apprentice” program works. 

Suppose your son is accepted as an 
engineering apprentice at GE’s great 


transformer plant in Pittsfield, Mass. He 
will go onto the payroll right away, full- 
time. Also right away, he and about 30 
other young men will start a training 
program that will last four years. He will 
rotate work assignments in the machine 
shop, drafting room and engineering of- 
fice. "In addition, for nine hours each 
week—evenings and Saturday ‘mornings 
—he will attend classes taught by in- 
structors from the University of Massa- 
chusetts. Here are the courses: 

First year: chemistry, math, English, 
inorganic chemistry, analytic geometry, 
public speaking. 

Second year: calculus, physics, English. 

Third year: physics, European history, 
advanced calculus, electrical engineering. 

Fourth year: statics, electrical engineer- 
ing, DC machinery, economics. 

At the end of the four-year program he 
will be graduated as an engineering tech- 
nician with two years of college credit. 
And he will have gotten a raise in pay 
about every six months. If he wants to 
go on to earn his degree as an engineer, 
the company will still underwrite him. It 
will pay all costs for night classes at 
nearby colleges. The company may even 
give him time off with pay—as much as 
four hours a week—to study. 

How much money is spent on him? In 
effect, the company assumes virtually the 
entire cost of an engineering degree. If 
the student-employee wishes to speed up 


serremser 1957 115 


Some companies operate their own schools to teach 


his education by studying full-time, the 
company may lend him up to $1,000... 
give him a leave of absence... and per- 
haps grant him a scholarship. And if he 
wants to study beyond his bachelor’s de- 
gree (for his master’s or doctor’s degree) 
the company may offer a leave of absence 
plus a living allowance of $1,750 to $3,500 
a year! 

GE also runs similar programs to 
develop draftsmen, toolmakers, electri- 
cians, and, at the college level, engineers. 
To join one of these groups, a candidate 
must have finished high school in the 
upper half of the class, His record should 
show he has a knack for math and sci- 
ence. Finally, the most promising ap- 
plicants take a 34-hour test. 

Such care in preselection for training 
pays off later for those who make it. GE 
boasts that more than half the graduates 
of its various apprentice programs have 
gone up the ladder to management posi- 
tions: supervisors, managers, engineers, 
even vice presidents. 

(For further information about GE 
programs, write the Apprentice Training 
Director of the plant nearest your home. 
‘Some of the larger ones are at Bridgeport, 
Conn.; Erie, Pa.; Evendale, Ohio; Fitch- 
burg, Mass.; Fort Wayne, Ind.; Holland, 
Mich.; Philadelphia, Pa; Rome, Ga; 
Schenectady, N. Y.; Somersworth, N. H: 
Syracuse, N. Y.; Waynesboro, Va.; and 
West Lynn, Mass.) 

That's how one big corporation helps 
employees gain an education. What about 
others? Many different ideas are being 
tried out. In shopping around among 
them, it helps to know that most of the 
plans fall into one of these four categories: 


Study on company time, at company 
expense, in company classrooms 
‘You will find that most sizable compa- 

nies today have large-scale job-training 

programs of this type. The manual of 


courses offered to employees of the Stand- 
ard Oil Company of New Jersey is as 
thick as a mail-order catalogue. Some ex- 
amples: a month-long course for industrial 
salesmen, another for refinery operators, 
another shorter course on “basics of super- 
vision.” Chrysler Corp. offers full-time 
courses (on company time) in 11 skilled 
trades: toolmaking, die-making, machine 
repair, die sinking, body-fixture building, 
electrical maintenance, pipefitting, ti 
smithing, millwright work, die-model 
building, sheet-metal “experimental.” The 
Metropolitan Life Insurance Co. will ar- 
range, partly on company time, for one 
of its employees to become a professional 
actuary. 

The most exciting on-the-job schooling 
I encountered is that conducted by Gen- 
eral Dynamics, which makes atomic sub- 
marines, guided missiles and supersonic 
bombers. It has developed a vast program 
of instruction for the reason that many of 
its subjects are so out-of-this-world that 
most colleges don’t yet teach them! 

At the atomic-sub plant in Groton, 
Conn., for example, the company devel- 

oped a course in “elementary nuclear 
physics” to help employees understand 
what they were doing. The company-pre- 
pared textbook has since been adopted by 
many U.S. schools. Seminars on astro- 
nautics are held for employees at the mis- 
sile plant in San Diego. Students learn 
about missile-control systems, space pro- 
pellants—and even about problems of 
space flight itself. 

As one official remarked to me: “These 
are things most universities haven't even 
dreamed of giving.” 

At its Fort Worth plant, General Dy- 
namics is spending hundreds of thousands 
of dollars teaching employees everything 
from blueprint reading to new concepts of 
aerodynamics. For many of its courses it 
brings faculty members from Southern 
Methodist University right into the plant 


Where to Find Out About Company-Paid Education 


Just helping your youngster get a job with 
a big corporation doesn’t guarantee him a 
free education, of course. The kinds and 
amounts of school help vary from company 
to company. For detailed information on in- 
dividual programs: 
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Ask your high school’s guidance coun- 
selor about activities of local firm: 

*. Find out what your own company is do- 
ing to further the schooling of employees and 
employees’ children. You may ised. 

‘* Write to the director of publie relations 


subjects so new that colleges don’t yet offer them 


—employees on the job can thus even earn 


university credit. 


Study in spa 

at company exp 

Here you get the programs that put 
the emphasis on “education” more than 
“training.” You'll find that many compa- 
nies urge promising employees to study at 
night, at company expense, subjects not 
directly related to the job. They even 
offer testimonial dinners, cash bonuses, 
extra vacations and raises to employees 
who win scholastic honors. Some will re- 
arrange work schedules to give the em- 
ployee-student a better chance to study. 

A few companies operate their own free 
evening schools for employees. Perhaps 
the most famous is the Chrysler Institute 
of Engineering in Detroit. Every Chrysler 
employee is welcome to attend classes, 
free. Those who do go mean business: 
Classes run from 6:30 to 9:30, Monday 
through Thursday. This institute is au- 
thorized to grant regular college diplomas 
in mechanical engineering. Credits earned 
are accepted by any engineering college 
in the U.S. 

The institute also offers shorter tech- 
nology curriculums, covering 25 semester 
hours of standard college work, which 
qualify employees as “technicians.” Cer- 
tificates are awarded in general technol- 
ogy, chemistry, metallurgy, plastics and 
rubber, electricity, mechanics, mechanical 
drafting, and body drafting and design. 

‘Another company that runs its own eve- 
ning schools is the Crown Zellerbach 
Paper Co. in Camas, Wash. It has 12 fac- 
ulty members, any employee can attend, 
and books and tuition are free. 

The trend today, however, is toward 
underwriting the night courses that em- 
ployees take at a nearby college or from a 
correspondence school. (More than 5,000 
companies have formal arrangements with 
‘one correspondence school alone.) These 


of any company you are interested in. Ask 
for leaflets the company has prepared on its 
educational policies. (if you can’t find the 
address in the phone book, check the in- 
dustrial directories in your public library.) 

* Check with your friends about the aid- 
for-education plans being offered by com- 
panies they work for. 


underwriting programs go by various 
names: off-the-job education, employee 
study plan, self-improvement program. 
Most commonly they are called “tuition- 
aid plans.” 

New York University surveyed its night 
students and found that employees of 82 
companies were having their tuition paid 
by their companies! RCA is spending up- 
ward of $170,000 a year to reimburse 
employees for completing college courses. 
The Southwestern Bell Telephone Co., 
which will contribute a maximum of $300 
a year, reports that 1,800 of its employees 
are taking advantage of the plan to study 
math, business administration, public 
speaking, engineering and economics. An 
official of Standard Oil told me proudly 
that one of his employees had earned 
his B.A., M.A. and Ph.D. with company 
money. 

Every company has its own regulations 
concerning these aid plans, but in general 
they work like this: 

How much of the bill? Dozens of com- 
panies (such as RCA and the Chase Man- 
hattan Bank) pay all tuition costs. Others 
pay a fraction. Some base the pay-off on 
grades. One leading firm pays 100 percent 
if the student-employee gets an A, 75 per- 
cent if he gets a B, 50 percent if he gets a 
C, and nothing if he gets less than C. 
While some firms help only with tuition, 
others cover all schooling costs, including 
supper money, textbooks, lab fees, even 
baby sitters. Socony Mobil pays half the 
tab for the diploma itself. 

What can be studied? Most companies 
want your youngster’s courses to benefit 
both him and the company. Esso puts it 
this way: The course “must have some 
bearing on the employee's performance of 
either his present job or a position to 
which he is likely to be assigned in the 
future.” But an official told me, “In prac- 
tice, we are very, very generous.” Some 

[Continued on page 286] 


* Consult reference books such as You 
Can Win a Scholarship ($2.98, Barron’s 
Educational Series, 343 Great Neck Rd., 
Great Neck, N. Y.), which includes a section 
on company-sponsored scholarships. 

+ Inquire at colleges that sound good to 
you and your youngster about industrial 
scholarships or co-op plans there. 
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Million-Dollar 
Drive-In 
Offers Films, 
Fun and Food 


PRAWLED over 28 acres in Copiague, New York, the 
2,500-car All-Weather Drive-In Theater is one of the 
country’s biggest. But aside from its magnitude, this 

suburban movie mecca offers its patrons many unusual 

features: an amusement park and playground for the kids; 

a cafeteria where you can fill up on hot dogs, pizzas or a 

real meal; an air-conditioned indoor theater for rainy eve- 

nings; even a trackless train to transport the cash customers 

from one attraction to another. Fun starts at one p.m. 

‘The All-Weather Theater reflects the phenomenal growth 
of outdoor movies since World War II. In 1946 there were 
300; now there are 6,000 catering to a weekly audience of 
35,000,000. Drive-in operators attribute it to the mass move 
to Suburbia, more autos, and a shortage of baby sitters. 


PS PHOTOS BY W. W. MORRIS 


SKY-TOP RESTAURANT on roof of indoor theater (left) serves full din- 
ners. The family above enjoys a snack on the patio outside the cafe- 
teria, Both spots offer an unobstructed view of the movie screen. 


sepremser 1957 119 


lil highway toll booth, 
gisters each car 
b 


TALLY-HO TRAIN provides quick transport from the 18-minute break between pictures, kids hop 
parking lot to movies and all other areas. During aboard for a free ride to the playgrou 
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RAINY OR CHILLY EVENINGS? It’s business as fer to watch the movie in air-conditioned com- 
usual at the All-Weather Drive-In. The indoor fort. Films are presented simultaneously on both 
theater (above) seats 1,200, This theater is indoor and outdoor scree 

open in good weather, too, for patrons who pre- connected directly to the 


= 


pajama-clad bed contentedly in the back se 
nd gone and Dad free to enjoy the picture in peace. 


Army’s New Machine Gun 


stalk boldly into battle firing a 

Browning machine gun from the 
hip—or even shoulder. That's Hollywood, 
and gets a laugh from any former service 
man who has ever lugged a machine gun 
around. 

Now, however, the Army can really 
shoot from the shoulder, not with the 
Browning, but with a new lightweight 
weapon that has lopped from 10 to 20 


) 7 have seen the GI movie hero | 


Shoots from 


© AMY 
Ata 


pounds off the three .30-cal. machine 
guns it was developed to replace. 

It is the “Caliber 7.62-mm.,” a 23- 
pound, air-cooled, general-purpose ma- 
chine gun. Its rate of fire (600 rounds a 
minute) is about the same as the heavier 
guns now in use, so that infantry gunners 
will still be able to get off short bursts. 

‘This was an achievement: holding 
down the rate of fire while cutting gun 
weight almost in half. Hitherto, Ordnance 


Heavyweight ancestors pose with the new one-man machine gun 


Maxim of 1904 weighs 140 pounds; 1914 Hotchkiss (center), 110 pounds; new gun, 23. 
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‘have proved that 
officially desis: 
nated Teles, can outperform 
tt hese redecessors. Barrels 
a new metal 
that "ives longer firing life. 


FIELD TESTS 
this light gun, 


experts at Aberdeen Proving Ground 
explain, light weight in experimental ma- 
chine guns has been obtained by using 
a light recoil mechanism, which de- 
mands a high rate of fire. (A low rate of 
fire requires heavy recoil parts, defeating 
the purpose.) But with higher rates of 
fire, barrel whip impairs accuracy. 

Weight reduction and low rate of fire 
were accomplished in the new gun by 
designing a new, lightweight gas-oper- 
ating mechanism. In this system gas is 
bled from the barrel into a cylinder 
to operate a piston that works the firing 
mechanism. A hot barrel can be replaced 
in a few seconds. 

Recoil is less in the new gun. This 
is done by a spring-loaded buffer as- 
sembly in the butt that distributes the 
recoil over a greater period of time. 

Another new feature is indicated in 
the weapon’s designation: Caliber 7.62- 
mm. It refers to the ammunition, which 
is the NATO (North Atlantic Treaty Or- 
ganization) 7.62-mm. cartridge. It is half 
an inch shorter than the standard U. S. 
.30-caliber cartridge. 


FOR HIP SHOOTING, the gun is designed so that 
the gunner doesn't grip a hot barrel. It also can 
be fired from a tripod mount (not shown). 


REPLACING THE BARREL takes mere seconds. 
Feed-mechanism cover is raised and the barrel is 
unlocked by pulling back the bolt, as above. 


UNLOCKED BARREL pulls out. When removing a 
hot barrel under actual firing conditions, the ma- 
chine gunner would wear special gloves. 


A CARTRIDGE, used as a punch or lever, is the 


strip the weapon. Time 
inutes. END 
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only tool needed to fie! 
for this: less than 10 


The Most Difficult 


Rescue in 


Mining History 


Trapped for 10 days almost half a mile beneath the earth’s 
surface, two European miners survived a soul-searing ordeal 


By J. D. Ratcliff 


FEW minutes before one p.m. on 
November 28, 1956, Giinter Effen- 
berger and Herbert Spiess walked 

aboard the crowded pit hoist of the 
Fréhliche-Morgensonne coal mine at Wat- 
tenscheid, seven miles from Essen in Ger- 
many’s Ruhr Valley. They were totally 
unaware that they were about to become 
potentially legendary figures in mining— 
as subjects of the longest, most dramatic, 
and most technically difficult rescue in 
modern mining history. 

Like a plummet, the hoist dropped into 
the inky blackness of the shaft, then 
stopped at Level 7. The two men got off, 
walked half a mile through the mine to 
another hoist, a 585-foot shaft connecting 
Levels 7 and 8. Here, they dropped down 
another 150 feet to the Waterfall seam, a 
working abandoned 20 years earlier but 
now bei y 
were nearly half a mile—2,200 feet to be 
below the surface of the earth. 
shortly after seven p.m. the day 
any other. The men cut coal 
eam with pneumatic drills of the 
type used in street-repair work, loaded it 
into cars. At five o’clock they had a snack 
meal of sandwiches and tea. A few min- 
utes after seven o'clock they pushed two 
loaded cars aboard the hoist and then 
walked back to the face of the coal to re- 
sume work, a distance of 260 feet from the 
shaft. 

They had barely taken up their posi- 
tions when there was a deep, ominous, 
earth-shaking rumble. A rush of air fol- 
lowed, kicking up coal dust as it went. 
Then the drill went dead—the com- 
pressed-air pipeline had been broken. 

In under a minute the two men were 
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back at the shaft and saw what had hap- 
pened. The entire shaft had caved in. 
Their only exit was blocked by hundreds 
of tons of rock—a mighty coffin lid sealing 
a tomb that might never be opened. 

Effenberger, a friendly, smiling man of 
generally optimistic outlook, had been a 
miner long enough—nine of his 27 years 
—to know that life might depend on quick, 
clear thinking. Spiess, 38, was less ex- 
perienced. 

“We may be here a long time,” said 
Effenberger. “If we want to stay alive we 
better get going.” 

Water and air were the first problems 
Mine water was undrinkable, but there 
should still be water in the pipe used for 
wetting down the drill. Fearful that it 
would siphon off through a break in the 
collapsed shaft, Effenberger uncoupled 
the pipe. Then he stuck his head in a 
broken end of the ventilating duct, which 
had been severed by the cave-in. A few 
wisps of air were still coming through. If 
the shaft collapse had been caused by an 


CHART at right shows the 
layout of the mine at 
Wattenscheid in Ger- 
many’s Ruhr Valley, where 
Effenberger and Spiess 

re entombed during the 
west rescue in mining 
tory. They were trapped 
inthe Waterfall seam, 
2,200 feet below ground. 
Experienced mine-rescue 
men gave them little 
chance to come out ali 
ly, when rescue was 
ites away, new trag- 
edy struck which threat- 
ened to doom the effort. 


‘| TO PREVENT FURTHER CAVE-IN, the rescue shaft 
a was bosed with heavy timbering. Big stones were 
5 broken up, loaded in iron buckets and passed up 
i the shaft to men clinging precariously above. 


f 


RESCUE SHAFT 


WATERFALL SEAM 


oe ee ES 

ON THE SIXTH DAY, at three a.m., there was a 
crunching sound on the floor of their dank prison. 
Effenberger switched on his lamp. At their feet 
was the slowly rotating head of the drill! 


i 
bs 


OLD MAN SEAM 


FIRST BORING. 


SECOND BORING 


LeveL 8 


‘WAY UPWARD through 
the drill would have to traverse an ab: 
gallery. Going through this empty space, would 


ACCESS TO LEVEL 8 i it 
AES Ue Ba it deflect and never hit the small target area? 


“'d always had big ideas about making money—now the important 


explosion, poisonous gases might soon be- 
come a threat—in which case the air duct 
might be a lifesaver. Effenberger and 
Spiess pulled together the broken ends of 
the rubber duct and wired them. 

Batteries of their electric lamps were 
charged to give 14 hours of light. Seven of 
those had been used up. “We can get 
along without light,” they decided. “From 
now on, we'll use it only when necessary.” 
Lights were switched off and the two men 
sat down in the darkness to wait. 

“They'll try to get us out,” said Effen- 
berger. But they both knew enough of the 
layout of the mine to realize that they 
were deeply trapped. They were in one of 
the worst possible spots for rescue. 

Word of the cave-in was spreading rap- 
idly through other sections of the mine. 
The hoistmen who had taken on the two 
loaded cars experienced an almost mirac- 
ulous escape. They had stepped out of the 
shaft only seconds before its collapse. 
Miners and foremen sized up the extent of 
the disaster. They guessed correctly that 
the trapped men were probably working 
at the face of the coal when the cave-in 
occurred. ‘Therefore they should be safe 
—at least for the moment. 

A telephone call was put through to Dr. 
Wilhelm Mieles. He is managing director 
of the mine company, a division of the 
Rheinische Stahlwerke, one of the Ruhr’s 
great combines of coal, iron and steel. 

Mieles, 46, is a big, powerfully built, 
jut-jawed man. He comes from a family 
that has been in mining for nearly 200 
years. It was 10:30 at night when he re- 
ceived the call, in a restaurant where he 
was entertaining a group of 20 mine doc- 
tors. He excused himself, hailed a passing 
motorist and asked to be taken to the pit 
head. There he donned mine clothes, rub- 
ber boots, a leather helmet—an outfit he 
was to wear for the next 55 hours. He 
started underground immediately. 

At the time Mieles was receiving the 
telephone call in the restaurant, Ruth 
Spiess, wife of one of the trapped men, was 
sitting in the parlor of their apartment in 
the mine village, waiting for her husband 
to come home from the shift which she 
knew ended at eight o'clock. All miners’ 
wives worry when their husbands are late 
from work, and Spiess was now an hour 
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and a half overdue. She tried to solace 
herself with the thought that he might be 
working an extra shift—Christmas was 
near and, with three children, extra money 
would be needed. 

Still, this seemed unlikely. The mine 
management didn’t permit extra shifts 
unless there was emergency repair work to 
be done. When her worries became too 
much for her, she sought out her brother- 
in-law, Erich Scheinhard, also a miner, 
who lived nearby. Scheinhard knew of no 
accident, readily accepted the extra-shift 
suggestion. Why didn’t Ruth go home and 
get some sleep? ‘The night shift would be 
coming out at five a.m. 

Immediately on going underground, 
Mieles examined the bottom of the caved- 
in shaft at Level 8. Then he went up to 
Level 7 to look at the top. Because of 
failure of the ventilating system in this 
portion of the mine, a thick, humid fog 
enveloped everything. It was impossible 
to peer down the shaft to judge the extent 
of the cave-in, to see how much shaft was 
left intact. 

There was only one way to find out—to 
go down and see, at imminent risk of be- 
ing buried alive by another collapse. It 
took until shortly after midnight to rig a 
steel bucket and winch. Mieles might 
have delegated someone else to the job. 
“But a manager has a moral responsibil- 
ity,” he says. So he climbed into the 
bucket. 

Occasional rocks were still falling and 
echoing hollowly from the darkness below 
as Mieles was lowered away. At 130 feet 
he hit the top of the cave-in. Mieles 
shouted. If the trapped men answered it 
would indicate that their predicament 
wasn’t too bad. But there was no reply. 
A quick survey indicated that rescue from 
this direction would be exceedingly diffi 
cult, maybe impossible. 

Mieles set up headquarters for the res- 
cue effort in the pit-head mine office. 
Draftsmen were routed out of bed and set 
to work making blown-up blueprints of the 
trap area. Professional mine-rescue teams 
were summoned to advise. Possible rescue 
tunnels were sketched on mine maps, and 
time to dig them calculated. One would 
take 75 days, another 30—both impossibly 
long unless’ the object was to recover 


thing was to be alive” 


BEARDED AND HAGGARD 
after their rescue, Herbert 
Spiess (near photo) and 
Ginter Effenberger are 
brought back to the surface 
—and life. They had been 
buried alive for 238 hours. 
For days the two men sub- 
sisted on tea and. water, 
made up games of check: 
ers, fought numbness, sent 
signals, listened, prayed, 


bodies for a funeral. Mieles wouldn't 
settle for this. “We are going to get them 
out,” he said, “and we are going to get 
them out alive.” 

Drilling looked like the best answer. If 
you could drive a big enough hole into the 
trap area the men could at least be fed by 
this route while more elaborate rescue 
plans were devised. Such a rescue scheme 
had been used successfully on previous oc- 
casions. But in none of them was the dis- 
tance as great as in the present one. 

Although the trapped men were down a 
vertical distance of only 150 feet in the 
collapsed shaft, a much greater distance 
would have to be traversed by drill 
hole, since there was no entry directly 
above them. Drilling downward presented 
another problem. Enormous quantities of 
water would be needed to flush the drill 
hole. How to dispose of it? 

All considered, the best approach ap- 
peared to be from below. Because of the 
sharp-angle pitch of the coal seams, the 
distance to be traversed from Level 8 was 
351 feet. 

In their dark prison Spiess and Effen- 
berger tried to sleep, but sleep refused to 
come. Occasionally a lamp would be 
switched on to check the snail-like march 
of hours. On the wall of the mine, Effen- 
berger chalked a rough calendar, so they 
could keep track of the passing days. 

Spiess had a little tea left. They drank 
that. How long could they last without 
food? Effenberger knew he could last 
seven days—he had gone that long as a 
prisoner of the Czechs during the war. 

To lighten the sleepless hours they de- 
vised a checker-like- game, sketching a 
playing board on a plank and using lumps 
of coal as checkers. A meager amount of 


precious light was rationed for the game. 
But neither man was really interested. 

When her husband hadn’t arrived home 
by 5:30 a.m., Ruth Spiess started for the 
mine. There were a number of miners on 
the street, coming off shift. Yes, they said, 
there had been an accident. She went on 
to the mine office. There they tried to con- 
sole her, persuaded her to go home and 
wait. 

Most of the second day, November 29, 
was spent by the rescue team, now grown 
to 100 men, in dismantling and moving a 
five-ton drill into position on Level 8, be- 
low the trapped men. It had to be ce- 
mented into place with quick-setting con- 
crete. The direction the bit was to take 
had been charted, but on its upward jour- 
ney, chewing its way through hard rock, 
the drill would have to traverse an aban- 
doned gallery—the Old Man seam. Going 
through empty space, would the drill de- 
flect and never hit the small target area? 
‘The entry where the men were trapped was 
only nine feet wide. The answer wouldn’t 
come for many hours. 

At two a.m. on the third day, the drill, 
powered by compressed air, began to turn. 
By now Mieles was blank-faced with 
fatigue. Grimy, wet, he tackled another 
problem. If the drill got through, the men 
could be supplied and kept alive through 
the 54-inch hole, but they would have to 
be gotten out the usual way, through a 
tunnel. At seven a.m., work started on a 
rescue shaft to be built around the cave-in 
area of the shaft Mieles had explored in 
the bucket. But first, the old shaft would 
have to be retimbered to make it safe. 
Bossing this dangerous job fell to 59-year- 
old Fritz Tiedemann, who had worked in 

[Continued on page 288) 
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Your 
New Car’s 
First Trip 


truck drivers hit the road with cargoes of auto- 

mobiles, Their semitrailers tote from three to five 
cars apiece. Most of the cars are brand-new, on their 
way from factory to dealer. A single load can be worth 
$20,000—and up. The cars ride in and on a big, open- 
sided contraption that looks like a bridge on a hunt 
for a river, 

One of the most expert drivers of these “haulaways” 
—monsters weighing from 33,000 to 35,000 pounds—is 
Tom Broecker, He has driven 2,000,000 miles, and has 
delivered 20,000 cars, without an accident. 

Tom has been at it for 24 years. He knows that a 
loose tarpaulin can rub ugly spot-glosses on a finish 
He knows that if the snubbing chains are too tight, 
they can bend the roofs of the pillarless hardtops. He 
knows that fresh surfacing on a road may reduce the 
meager clearance for his rig at the next underpass. 

Come along as Tom Broecker tells you in his own 
words about your car’s first trip.—Devon Francis. 


ey working day of the year, 20,000 U. S. 


“T haul Fords from the factory in Dearborn, Mich. The first thing I’ve 
p ted to do is find my cars in the storage yard. They’re tagged for 

lestination. On this trip I'll have a split drop—one of the cars will go 
to Buffalo, two to two dealers in the Rochester area, one to Syracuse. 
The cars are convertible hardtops—the kind that really convert.” 
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of the yard. Wheel disks and floor mats are locked in the trunks 
to prevent theft. [have to get the cigarette lighters—the 

most easily stolen item—from a yard office. The cars on the 
bottom of the rig ride pitched—that lowers their roofs 

and keeps the overall height within the legal limit of 131 feet.” 
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“The ramps on top are hinged to allow loading below. Tarps cover the top cars only if 


“The idea is to deliver the payload. Even when bad 
roads or weather hold me up, I still take plenty 


“My rig, one of several hundred operated 
from Dearborn by the E & L Transport 
Co,, is out-gated by a yard guard, With 
the ‘horse,’ or tractor, it weighs around 
,000 pounds. It’s 45 feet long and 
eight wide. I've got 1,324 square inches 
of brake surface to stop with—more than 
five times as much as a passenger ¢ 
On the other hand my tractor engin 
158 horsepowe 
to get over the 
speed box, I can get a reduction of 67:1 at 
my driving wheels. That costs gas, of 
course. I only get five to six miles to 
the gallon out of the 172 gallons I carry, 
less in headwinds. That’s an estimate 
my cab doesn’t have a gas gauge. 


“T snug the cars down with 
toggle clamps, These have 
to be just so tight and no 
tighter. I recheck the load 
there is danger from tree drippings, blowing sand, snow.” _ a little later on the road,” 


“The two-lane roads are bad—worse if they're covered with oil and 

rain—and the biggest hazard is the guy who makes a habit of cutting 
of time” __ inand out. It used to be that I would signal with my lights to a car 

behind that it was safe to pass. But some drivers wouldn’t 

understand, or would hesitate, and there could be an accident 

My company has discouraged this practice for some time now.” > 


iis 


yer know when I'll be stopped by an 
from the Interstate Commerce 
n or Markel Service, a safety- 
engineering and insurance company. My 
log entries must not be more than tw 
hours old. The ICC can fine me for 
ing my log or not keeping it up to 
date. I'm allowed 70 on-duty hours each 
eight days. Then I'm ‘hot’ until rested 
up. Company rules say I'm not to drive 
over 45 miles an hour, I don’t—I have 
to pay my own speeding tickets. 


“Underpass a headache if the route 
is new to you. In case of doubt about 
clearance, you climb to the top of 

nd take a sighting. At times, I've 
hhad to unload the top deck to get through.” 
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“The top cars come first, on long skids. You 


“It’s dusk at my Syracuse drop. I've put in 


have to braki pfully. It’s hard work, but it pays well—I earn about $8,000 a y« 


2g Mon, x 


ARCHER SERVICE ‘ 


sence 


— ae 


my 10 hours in one day under the I! rules. Tomorrow I'll deadhead home.” END 
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This back-yard observatory sets the style for stations 


where volunteers will track a silvery globe speeding 


Amateur 

‘Moon Watchers’ 
Get Set to 

Spot a Satellite 


through space 


SATELLITE SPOTTED! Simulating a sighting, observer Bob McCracken 
presses button below ‘scope to register the time on a sound tape. 


By Alden P. Armagnac 


moon—and the last, before it plunges to a fiery end. 

At this writing, 1,400 of them have readied 84 “Proj- 

ect Moonwatch” observing stations, to help track the half- 

dozen earth satellites that the U. S. will attempt to launch 
before the end of 1958 

How they’ll spot a satellite may be seen at the Moon- 

ion set up by G. R. (Bob) Wright of Silver 


gee expect to be the first to see a man-made 


PORTIONS OF SKY WATCHED 


ar BY THREE OF 12 OBSERVERS 
x +4 ‘ARE SHOWN AS EXAMPLES: 
8 rit 
Oe i 
~S ' 
Re ‘ 
i 0.6 
i JOBSERVER 
NO. 5 
|OBSERVER 
No.4 
HOW server 
THEY 
WATCH 
WHAT 
OBSERYERS)/ THEY 
SEE 


POSTS 

t f2 ye 3 
“MOONWATCH” OBSERVERS of Wright's team man their posts at his 
Silver Spring, Md., station (left). Through ‘scopes trained on top 


of mast, they watch long strip of sky (diagram). Wherever a “moon” 
crosses the strip, at least one observer should see it. 
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Lucky observer’s reward will be this exciting spectacle as earth 


“I GOT IT!” may be watcher’s jubi 
lant cry at first sight. Grammar isn't 
important; pushing timing button i 


Spring, Md. A Weather Bureau expert by 
profession and an amateur astronomer by 
hobby, he heads the National Advisory 
Committee for Visual Satellite Observa- 
tions. At his pioneer station, the coun- 
try’s first, he and his team have been 
trying out the instruments and procedure 
to be recommended to other groups. 
What they'll all be looking for is a 
faint, moving pinpoint of light in the 


PLAYBACK of tape recording will yield data that 
Bob Wright (center), leader of Silver Spring 


group, will telephone to Cambridge to help sci- 
entists chart the path of an earth satellite. 
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“OUT!” he says, and taps button, as 
fast-moving satellite reaches the mast 
and vanishes behind it momenta 


twilight sky—actually a silvery 20-inch 
globe, circling the earth 12 to 14 times 
daily at an altitude of 200 to 1,500 miles 
It can be seen when it passes over an 
observer's area soon after sunset, or short- 
ly before sunrise. At best it will be no 
brighter than a_sixth-magnitude star, 
barely visible to the naked eye. It can be 
distinguished from the stars because it 
will be sailing rapidly across the sky, 
from west to east, seemingly about as fast 
as a high-flying airplane. 

Real first-class satellite watching isn’t 
for a “lone wolf,” Bob Wright explains. 
You might sit watching for the “moon” 
with the best of binoculars and never 
see it, if you weren't looking in just the 
right direction at the right moment. 

What it takes to spot a newly launched 
satellite is an organized team, preferably 
a dozen members or more, each observer 
standing guard over a sector of sky 
assigned to him. Center of their activities 
is an outdoor observatory, patterned after 
the one Wright shows you in his back- 
yard. 

First thing you see there is a metal 
pole, topped by a crossbar, standing 30 
feet high. Exactly north and south from 
this “meridian mast” extends a 52-foot- 


oo} 


satellite sails across field of view. Here's what he does about it: 


ranc 
passage 
, marked by the mast. 


Especial 
across meridi: 


long row of wooden posts set into the 
ground. They serve as pedestals for a 
dozen observers’ small telescopes. There’s 
an inclined mirror at the front of each 
"scope, so it can be used at a comfortable 
near-horizontal angle. 

Seated in this “observing line,” mem- 
bers of Wright’s team adjust each ‘scope 
by training it past the top of the merid- 
ian mast—which, with its crossbar, makes 
a vertical line bisecting the field of view. 
This done, they’re collectively watching 
a long strip of the heavens along the 
celestial meridian. They hope a satellite 
can’t cross this “optical fence” without 
being detected by at least one observer. 

Their amateur-designed _ telescopes, 
which can be inexpensively homemade, 
now are favored over binoculars for 
Moonwatch teams. The instruments have 
a modest magnifying power of 51% times. 
‘Their big advantage is their extra-wide 
field of 12 degrees. Thanks to this, as few 
as a dozen observers can cover a 90-de- 
gree sky strip, allowing generous overlap. 
And an observer gets precious additional 
seconds of time to detect a “moon” cross- 
ing his field of view. 

Supremely important to observe, be- 
sides a satellite's “declination” or alti- 


brightness. 


tude in degrees as it crosses the meridian, 
is the precise time of the crossing. So 
a home-model tape recorder, set on a 
table beneath the mast, runs throughout 
the observing period of one to two hours. 
Beside it, a radio receiver is tuned to the 
time signals coming at one-second inter- 
vals from the National Bureau of Stand- 
ards’ station WWV. The tape simul- 
taneously records the time signals, the 
observers’ voices, and “beeps” from elec- 
tric signal buttons—one of them within 
easy reach of each observer 

Take a typical evening observing ses- 
sion. Members of Bob Wright’s team 
will assemble 15 minutes after sunset. 
They'll take their assigned places in the 
observing line, adjust ’scopes, sit and 
watch stars appear in the darkening sky 

‘Then, one of them may spot the elec- 
trifying sight—the moving, starlike satel- 
lite. What does he do and say? 

He taps his time-registering signal but- 
ton—and shouts something as informal, 
if he pleases, as “I got it!” Keeping an 
eye glued to his ‘scope, he presses the 
button again when the “moon” disappears 
behind the meridian mast; when it re- 
appears; and when it passes beyond the 

[Continued on page 291) 
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‘Engine of Tomorrow’ 


COMPRESSOR PISTON 


The chug-chugging free piston already powers 
ships and a locomotive, looks more promising 
for cars than the gas turbine. Cheap to make, 
it will run on almost anything that burns 


By Harland Manchest 


HE Ford Motor Company does not maintain a wood- 
shed for lone-wolf inventors, but three years ago last 
February when Ford engineer Paul Klotsch wanted to 
build an engine he was brooding about, he found the next 
best thing—a neglected 10-by-15-foot shack at the Dearborn 
engineering center. 

Klotsch, a gray-haired package of energy who once drove 
This nein ws a plane in Baron Richthofen’s Flying Circus in World War I, 
was steamed up about the free-piston en: 
gine. A cross between a diesel and a gas 
turbine, this hybrid had been installed in 
a number of French naval vessels, power 

plants and a locomotive. 

Klotsch had boundless conviction that 
the new engine had a big future in smaller 
sizes, Management was not much im- 
pressed, so in the true tradition of Henry 
I, Klotsch took over the unheated shack 
with three helpers. Wearing overcoats 
and earmufis and working under a single 
light bulb that dimmed when they used 
power, they built the smallest free-piston 
motor that Klotsch could dream up. It 
was a 10-hp. job that operated according 
to plan, and Klotsch eagerly drew plans 
for other sizes. 

Now Ford's hat is definitely in the 
free-piston ting, along with those of a 
“My. Free Piston” dozen other corporations. Klotsch, man- 
~Ford’sPaul Klotsch— ager of the mechanical department of the Ford Scientific 
shows one piston of an Laboratory, has a large modern building full of the radical 
iainedeveloved from new engines in all shapes and sizes, and he is becoming 
in an unheated shack known as “Mr. Free Pisto 
ot Dearborn ‘dm experimental j on engine rolled out last March 

ina farm tractor. It is called the Ford Typhoon. Considering 
it, without opening the hood, you'd see a neatly styled, 50-hp. 
beast that emits a sucking chug like an air compressor. 

Tt thrives on any fuel: high-octane gasoline, diesel oil, 
kerosene, shale oil, butane gas or even peanut or other vege- 
table oils. In fuel consumption it matches the diesel, long 
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Goes to Work Today 


FUEL INIECTOR: ' (AR DELIVERY VALVE 


d\ = 


DIESEL PISTON COMPRESSED-AIR CHAMBER 


ESSING GAS is free 
piston’s job. When oppos- 
ing pistons move in, pres- 
sure and temperature of 
air inside chamber are 
ed. At this moment, 
fuel is injected and ig: 
nited by high temperature. 
Hot exhaust flows through 
the surge tank (which 
evens out pulsations) to 
spin the turbine that 
s the wheels. 


hailed for efficiency, and engineers are confident they can do 
better. It weighs somewhat less than a diesel and should cost 
less in mass production. It has virtually no vibration. And, 
most impressive of all for tractor use, it has superior torque 
at heavy load. 

Ray J. Miller, General Engineering and Research Manager 
of the Ford Tractor and Implement Division, explains: 
“When you are plowing with today’s reciprocating-engine 
tractor and you hit a tough spot, the engine slows down and 
you lose power at the wheels. If the going is tough enough 
you stall. With this engine, torque increases as the engine 
slows down, and the more you slow down, the harder it digs 
in to do the job.” 

When you open the hood, you see an engine like no other 
on earth. It has two basic parts: an opposed-piston diesel, 
called a “gasifier,” which has no crankshaft or connecting 
rods, and a five-inch turbine, driven by the hot diesel exhaust. 
The horizontal diesel cylinder is shaped like a squared-off 
dumbbell and the pair of opposed free pistons can be likened 
to squared-off mushrooms whose stems face each other in the 
dumbbell grip. The pistons are forced together initially by 
a compressed-air starter, and fuel is injected into the super- 


AIR INTAKE. VALVE 


POWER TURBINE 


Free piston rides 
rails in France 


Hardly an experiment, 
this locomotive has 
been speeding 
passengers from Paris 
to Cambrai in regular 
service since 1952 
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Ford tries out 
free-piston tractor 


Strange cluster of 
diale (above) faces 
driver of experimental 
Ford Typhoon tractor. 
Big advantage of the 
chugging engine: 

It pulls hardest at 
slow speeds, when 
power is needed most 
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heated air between them. Driven apart by combustion, they 
bounce against cushions of trapped air at each end, and are 
driven together again to start another cycle. 

‘The big outer ends of the pistons—the “mushroom caps”— 
do another job on the inward stroke. They force compressed 
air into a chamber around the cylinder. This blows through 
the cylinder when ports are cleared by the outgoing pistons, 
scavenging the gases and supplying pure air for the next com- 
bustion. Both gases and scavenging air are led to a “surge 
tank” that evens out the pulsations of the engine and delivers 
a continuous flow of gas to the turbine. In a straight diesel 
engine, the scavenging air is thrown away and its heat lost 
through the exhaust. This is one reason why Ford engineers 
believe the new engine may surpass even the diesel in fuel 
economy. 

The mixed-in air does more than scavenge. When the gas 
hits the turbine blade, its temperature runs about 950° F. 
and this is important. It means that the turbine can be made 
of ordinary stainless steel, while the “pinwheel” for straight 
gas turbines requires expensive alloys to resist much higher 
temperatures. The “straight turbine” pinwheel currently 
costs about as much as an entire automobile piston engine, 
while Paul Klotsch figures that in orders of 60,000 Ford 
should be able to get its free-piston turbines for $18 each. 
Even if other things were equal, this might be the determin- 
ing factor in any race between the two new power plants. 

“This engine also solves the acceleration problem that 
bothers the gas turbine,” said Ray Miller. “In the built-in 
fluid drive of the gas turbine there is an awkward time lag 
while the power turbine catches up with the compressor 
turbine. But the free pis- 
ton, with its variable com- 
pression ratio, is so respon- 
sive that it accelerates 
even faster than a con- 
ventional gasoline engine. 
The free piston-turbine 
combination also has the 
equivalent of compression 
braking, for if you take 
your foot off the pedal 
and reduce gas pressure, 
you create a partial vac. 
uum at the turbine and 
get a fast braking effect.” 

Free-piston engines now 
in use weigh much less 
than comparable diesels and somewhat more than gasoline 
engines, but Klotsch and Miller state that they are so amaz- 
ingly adaptable that these comparisons have little meaning. 
The 50-hp. Typhoon engine will deliver 100 hp. with a few 
changes. “Broadly speaking,” says Miller, “you could double 
the power of any free-piston engine by making the pistons 
lighter, perhaps using aluminum instead of cast iron, thus 
increasing the engine speed. This unique convertibility means 
that you could cover the entire range of automotive horse- 
power by means of variations on a standard-size engine. 

“Another attractive feature is ease of maintenance. The 


cylinders wear less because there are no connecting rods to 
impart side thrusts. There is only one injector, compared 
with one for each cylinder in the diesel. A complete overhaul 
takes only a fraction of the mechanic-hours needed for diesel 
or gasoline engines. No battery is needed for starting; when 
you kill the engine, compressed air is stored for the next 
Start, so ‘juice’ is used only for lights and minor accessories. 

“These are a few of the reasons why we think the free 
piston is a strong contender in farm equipment and in the 


GM keeps eye on road 
with free-piston car 


whole diesel field. It may be years, however, before these 
tractors go on the market. We have a number of ideas for 
making the engine even better. As for the passenger car, we 
see no engineering reason why the free piston can't drive it, 
but the heavy-duty vehicle is our first goal.” 

Meanwhile, General Motors, which last year put the free 
piston in a smartly behaving experimental passenger car, 
has gone to the other extreme. They've built a giant 6,000- 
hp. marine free-piston power plant, installed in the 9,000- 
ton Liberty ship William Patterson. 

This power plant, designed with the aid of the French 
firm, SIGMA, has a battery of six free-piston diesels, or gasi- 
fiers, from which the gas is piped to two turbines that drive 
the propellers. The engine's versatility is shown in the reverse 
mechanism. A valve on the gas duct is opened to bypass the 
gas “around the corner” to a reverse turbine mounted on the 
same shaft. (The same ingenious method could be used if 
desired on automotive engines.) General Motors predicts 
that this power plant will be 20 percent more efficient than 
steam engines or gas turbines of the same size. Results of 
test cruises are expected by the first of the year. 

“Many people seem to think this motor is still in the experi- 
mental stage,” said A. F. Underwood, GM’s Manager of 
Research Staff Activities. “Actually it has proved itself 
thoroughly, and is here to stay. At least a hundred are in 
daily operation in many countries, and a hundred more will 
be put to work before the end of the year. General Motors 
has tested free-piston engines for 30,000 hours, and we are 
convinced that they can furnish mechanical energy from 
liquid fuels at the lowest cost per horsepower of any engine. 

“Years ago the Defense Department began looking for an 
‘omnivorous’ engine that would lap up any fuel, and greatly 
simplify fuel-transport problems. This is the engine. If 

[Continued on page 294) 


Strictly dream stu 
the XP-500 has free 
pistone under the 
hood. But GM has 
already put bigger 
engine of same type 
ina ship, plana another 
for a locomotive 
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Ramet test missile takes off on supersonic flight 


CarRYING a supersonic ramjet engine and a rocket-booster tail section, 
Lockheed’s X-7 ramjet test missile is launc d (right) from a B-29 over 
the test range at Holloman Air Development Center in New Mexico. In 
the inset it is shown in actual supersonic flight after dropping the 
booster tail. (Those are shock waves forming in the exhaust trail.) 


Picture News 


IN THE WORLD OF SCIENCE 


Since ramjets have no compressor and depend for operation on ram 

compression of air by high forward speed, the booster is needed to bring 

it up to where the jet takes over. Cutaway shows how a ramjet works. 

Both the X-7 and its tail section are recoverable by parachute. The 

test missil rolled by ground radio, transmits performance data in 
from the B-29 simplifies optical tracking. 
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Blow-up cover for swimming pool lengthens season 
IN THE Buffalo, N. Y., area, where nippy temperatures come early in 
fall and stay late in spring, Walter Bird did something about the weather. 
He had his Birdair Structures, Inc., makers of air-supported buildings 
for radar and other uses, design a top for his swimming pool. The trans- 
parent plastic center admits sun, coated ends provide shade and privacy. 


A separate meter for each appliance-bearing circuit in his home gives 
Carl Kruempel, rural-electric manager at Independence, Iowa, a record 
of individual operating costs. Here’s the breakdown for appliances used 
by his family of seven during the first year’s check: television set (aver- 
aging six _hours a day), $14.34; water heater, $81.69; furnace blower, 

$11.85; automatic washer, 


ig fork lift reaches into shelves 30 feet up 
t German fork lift, suspended from overhead n move 
up and down to any shelf level, back and forth along the 
right or left, in reaching storage space in the two 
banks of racks it services. Its movements, including sw 
the pole, are controlled by pushbuttons from the operator’ 
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PICTURE NEWS 


Jet smoke rings help engineers “see" noise 
Inrropuction of smoke into the jet stream lets engineers at Douglas 
Aircraft see the noise a jet makes and test devices for suppressing it. 
The blast is made to smoke by mineral oil injected into the air 
supply, and illuminated by a thin slice of light passed through at any 


Cantilever canopy shelters park pavilion 

A GRACEFUL cantilever concrete slab adds a modernistic touch to a 
new pavilion in Chicago's Lincoln Park. The structure, which cost 
$90,000, was donated by a chess fan, Laurens Hammond, head of 
Hammond Organ Co. It has built-in chessboards for rain-or-shine play. 
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point downstream, Photographed at far left is the exhaust of a 
standard jet one diameter downstream, and next, only slightly diffused, 
four diameters away. Above is the stream at the same points after in- 
stallation of a suppressor. Engine roar is caused by the turbulence 
created as the jet exhaust shears through relatively still air. 


Fourth-graders win chance to “fly” in old Link trainer 

Pupms in Jean Bryant's class at Chelsea Park School in Seattle learn 
to pilot early. Miss Bryant (left) persuaded parents and the school 
board to buy an old ground trainer to spur interest in lessons. Only 
students who complete their work and file a flight plan can “fly” it. 


Air hammer wears muttler in hospital quiet zone 
Tue loud rat-tat-tat of a pneumatic hammer breaking up pavement is 
said to be effectively deadened by this jacket. Instead of the rapid- 
ep racket of met: § s confined to the relatively soft 
thud of steel digging into concrete. Thor Power Tool Co., of Auro 
IIL, designed the sound squelcher for its paving breakers and diggers 
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He walks on water with his duck-hunting skis 

ES little practice, but Daniel Fournier of Hamilton, Ont., 
water skis better than wading to retrieve a duck or fish in 
iter. He built them of aluminum. Each weighs 12 pounds, 
he moves with ing technique. 


shallow 
has a flap on the bottom for “grip” s 


Double-dump truck hauls two loads on same trip 
Ripine tandem over Utah roads, these light, aluminum dump bodies 
allow a double-load delivery of uranium ore per trip. On arrival, the 
driver dumps the rear unit by hydraulic lines from the cab; then jack 
knifes the front one, and dumps it without running over either load. 


PICTURE NEWS 


's ‘dozer will tackle danger-zone jobs 

WirH a radio receiver mounted in the driver’s seat, this bulldozer 
can be driven by commands from a jeep or helicopter up to 15 miles 
away. Here Army engineers test it close up, guiding it by control but- 
tons on a transmitter in the jeep. It’s designed for construction work 
in radioactive and combat zones, and such jobs as fighting fuel fires. 


“Spot wobbling" may rid TV picture of scanning lines 

BELow are two close-ups of the same television picture tube. Dark 
scanning lines in the one at left are what you see when you sit too 
close; at right they have been eliminated by wobbling the beam vertically 
15,000,000 times a second as it darts across the screen. Westinghouse 
research scientists accomplished this experimentally by splitting the pic- 
ture tube’s spot-focusing grid and plugging the tube into a socket with 
a device to wobble voltage. Possible result: bigger picture tubes. 


House of steel, brick and plastics uses no wood 
posep beams in this house—built by architect J. Leonard Rush of 
suburban Detroit for himself—are light steel, spliced and welded at 
the center and supported by steel-pipe columns. The ceiling is the under- 
side of fiber-and-cement panels topped with roofing of felt and marble 
chips. Some inside walls are brick, others are plastic on cement blocks. 
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Longest periscope aids test of nuclear plane engine 
THis 90-foot periscope, called the world’s longest, lets engineer 
watch in safety the working of nuclear reactors designed to power air- 


craft. Paired with a 60-foot partner, it provides a view of both sides 
of a reactor in operation. Vision through both is bent around three 


Grass “blotter” mops up rain 
to dry out golf-course turt 

Here's one way to avoid postponing a 
game because of wet grounds. This power 
turf drier soaks up water with a roller 
made of a special Du Pont sponge and 
squeezes it into a storage reservoir. 
vacuum attachment icks 


manufactures it for golf courses, tennis 
courts, baseball and football fields. 
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corners—with the aid of two 45-degree m s in the tube and a remote. 
controlled scanning mirror—to keep radiation from leaking through. 
A third has a built-in camera for close-ups (like that of threading a 
»dle above) of mechanical hands assembling parts in a shielded room. 
built them for the Atomic Energy Commission's Idaho Falls station. 


Wheel spinning at 250 m.p.h. 
tests jet-plane landing gear 

Droppen under a 60,000-pound load 
onto a massive steel wheel rotating at 
the speed of a jet plane approaching a 
runway, the landing gear at right takes 
a ride that simulates what it would under- 
go on supersonic aircraft. 

Bendix Aviation uses the setup to test 
shock-strut, wheel and brake assemblies 
at its South Bend, Ind., plant 


PICTURE NEWS 


Lightweight engine can zip 
jets at double speed of sound 
Tue variable-pitch compr 
at right, shown being adjusted, 
General Electric to lighten the weight of 
its J79 jet engine (lower right), giving 
it more thrust per pound of a than 
any other big jet now in production. The 
pr aircraft and missiles at 
supersonic speed 
Pitch of the blades is automatically 
trolled as the speed changes, providing 
a smooth air flow inside the engine. 


Rolling painter lines road fast 


Tuus self-propelled road marker can 
paint 22 miles of solid or broken stripe 
in a day. British made, it sprays paint 
between two rotating stencil disks. The 
operator can check on the line as it is 
laid by looking down through the frame. 
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Hot-oil pipe grid to keep sidewalk ice-free in winter 

‘Tus network of welded steel pipes will form a heating system de- 
signed to lessen snow shoveling this winter. Embedded in the cement 
sidewalk in front of a building under construction on New York's 
Madison Avenue between 59th and 60th Streets, it will carry light oil 
heated to 140 degrees and pumped through when the snow begins to fly. 
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Radio controls camera to take close-ups from 

UsiNc a transmitter tuned to a receiver on this camera, you can click 
the shutter up toa mile away. This version of Standard Camera’s 35-mm. 
Praktina FX is equipped with a radio-controlled motor having two sole- 
noids: one to snap the shutter, the other to advance the film and cock for 
the next shot. The motor runs on batteries or house current. 


Army can flash photo back from front in tive minutes 

Portas.e Signal Corps facsimile equipment, using radio (as in the jeep 
below) or wires, can send a combat-zone or other spot photograph in 
record time to a point miles away. A Polaroid photo, developed in one 
minute, can be transmitted in three minutes to Polaroid film in a distant 
receiver and be converted there into a finished print in one minute more. 


\ 


New Ideas from the Inventors 


Idler Drives Tandem Wheels. A three- 
axle truck could get extra traction on 
icy or muddy roads with this inflatable, 
rubber-tired idler transmitting power 


Bottle Cap Encloses Straw. There'd 

be no need to hunt for a straw or cup 
if bottles of soda and other beverages 
came with their straws capped in. Formed 
with a high crown, this bottle sealer would 
leave space underneath for a drinking 
straw of exactly the right length. 


Zo 
< 

from the driven to the follower wheels. 
On good roads, with the idler deflated, the 
truck would operate as usual with one 
powered and one “dead” rear axle. 


Window Doub! as Awning. Hinged 

at the top, this tilt-out window could 
deflect rain and let air into a room at 
the same time. And with its shade drawn 
part way or fully down the length of the 
glass, it would serve also as an awning to 
block the sun on hot summer days. 
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Bumper Lightens Arm Loads. You 

might find it easier to carry a heavy 
object if you could keep it from banging 
against your leg or trying to trip you up. 
This cushioned bumper, shaped to fit be- 
tween your waist and forearm, would help 
you support the weight, yet hold it clear. 


6 Shield Stops Bath Splash. With this 
splash shield hooked over the rim of 
your bathtub, you could scrub pets—or 
small children—and not get yourself all 


ye - 
Tractor Level Eases Contouring. A 
farmer would find it simpler to guide 
his tractor over sloping or uneven ground 
with a level like this to point the way. 
The pivoted, counterweighted indicator 
would mark a horizontal course across a 
slope, or show the angle of a grade. 


wet. And if you held a washed dog until 
he finished shaking himself off, the shield 
would also confine the splatters that usu- 
ally hit the bathroom walls and floor. 


Please turn the page for more new ideas 
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1 Drive Codes Taped Messages. To 
“scramble” a message on this tape re- 
corder, you'd set a mechanism that would 
jiggle the tape as it moved past the re- 
cording head. The tape could be played 
back only on a duplicate machine set 
to repeat the same scrambling pattern. 


Rake Retrie’ Golf Balls. You 

wouldn’t have to get sand or water in 
your shoes from fetching errant golf balls 
if you carried a rake like this in your 
bag. Slipped over the handle of a club, 
the claw-like retriever would extend your 
arm’s length so you could roll or scoop 
toward you those out-of-reach balls. 
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Conveyor Brings Files to Desk. A 

file that had no bottom or top drawers 
could save bending and stretching. Occu- 
pying half the total space, the drawers 
in this cabinet would ride on a conveyor. 
Pushing a button would bring the tray 
you want to the desk-high opening. 


The Navy's neweat 
sub-killing destroyer 
makes a furious turn 
to dodge an incoming 
torpedo in Key West 
‘maneuvers 


PS writer-photographer team gives you an 
eye-witness report on our anti-sub program 
in an attempt to answer a vital question: 


Can We 
Defend 
Our Coasts 
Against 
Russian 
Subs? 


By Frank Harvey pnoros ay w. w. monnis 


N THE last war, it was sometimes possible to read news- 
papers at midnight on New Jersey beaches—by the 
light of burning American tankers. With less than 200 

U-boats, the Nazis were sinking our ships as fast as Ameri- 
can shipyards could bash champagne bottles over their 
prows. Those U-boat skippers had no homing torpedoes, 
long-range sonar, or atomic missiles. They just eased in out 
of that big dark ‘Atlantic, upped their attack periscope, and 
let fly. 

Now we have a problem: 400 Russian long-range subma- 
rines with homing torpedoes, sensitive sonar, and a fiendish 
ballistics missile called the Comet, said to be able to dump 
atomic warheads on any American city within 700 miles of 
the 20-fathom water that rims our continent. 

If World War II broke out tomorrow, what sort of de- 
fense could our Navy put up against the Russian submarines? 

The answer is certainly not as bright as we'd like—but 
it’s not pitch dark, either. For one thing, we'd know the 
subs were coming. Reportedly, the U. S. Navy has already 
installed an extensive underwater warning line similar to the 
chain of radar stations that the USAF has strung across the 
gateway to the Pole. The underwater warning system is said 
to be made of highly advanced sonar devices tied together 
in long chains on the ocean floor up and down the Atlantic 
and Pacific seacoasts. Any enemy sub that tries to sneak over 
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the sonar chain will unwittingly send its calling card many 
hundreds of miles ahead so that Navy reception committees 
of ships and planes may be on hand with the latest weapons 
to greet the visitors. 

(Zipper-lipped about this underwater sonar chain, the Navy 
will not confirm that it exists. Guardedly it says: “A mass 
movement of submarines would no doubt be detected and re- 
ported long before they could reach U. S. coastal waters.”) 

How hot a reception would these underwater visitors get? 

To find out in detail, PopuLar Science sent photographer 
Bill Morris and me to Key West, Fla., headquarters of anti- 
sub activity on the Atlantic coast. A huge sonar school at 
Key West is grinding out a steady stream of officers and 
men trained in hunting, chasing and blowing enemy subma- 
rines to bits. Their new weapons are good—and better, fear- 
somely potent weapons are on the way. Let’s start with the 
time-honored workhorse of anti-sub warfare, the destroyer. 

‘A new destroyer has been designed with one thing in 
mind: sub killing. It can turn on a dime, can actually dodge 
torpedoes like a clever halfback in an open field, and is 
equipped with listening gear so sensitive that shrimps may 
be heard feeding, guppies mating, and subs snorkeling at 
incredible ranges. A second type of sonar sends out contin- 
uous underwater signals that bounce off a whale’s belly or a 
U-boat’s flank and come back as a “ping” that gives an in- 
stant range and bearing on the unknown. The destroyer 
skipper can attack in a split second with all the weapons at 
his disposal. 

Weapon Able—standard equipment on the new destroy- 
ers—is a giant depth-charge gun that can hurl huge packages 
of explosive a long way from the ship at a high rate of fire 
and with excellent accuracy. 

It has been reported—without official confirmation—that 
the Navy has a ferocious atomic depth charge that is so 
powerful it must be dropped from airplanes and will kill 
any sub unlucky enough to be within half a mile of it. 

Homing torpedoes (the Navy has a whole family of differ- 
ent types that may be dropped from helicopters, planes or 
ships) chase down the submarine with sonar brains, like a fer- 
ret closing in on a rat. 

Destroyer kill techniques, as might be expected, have 
sharpened considerably since World War II. The sonarman 
picks up the enemy, shoots the exact position to the radar 
controller sitting near him, and the radar controller, in a 
‘Tinker-to-Evers-to-Chance play, vectors a hovering helicopter 
to the spot. When the sonar blips of the submarine merge 
with the radar blip of the attacking whirlybird, it's just depth 
charges away. Best part of this attack is the fact that the 
marauding sub never even knows he’s under attack until his 
conning tower caves in like a can of vegetable soup. 

High-speed fixed-wing airplanes carry out a variation 
of the helicopter attack, at night, against snorkeling subs. 
The plane roars in, depth charges ready, being directed by 
its own radar. When the submarine blip is directly ahead 
and just a few seconds away, the pilot turns on a searchlight 
only slightly less powerful than the sun, leans forward and 
his eyes strain to catch that telltale “feather.” If he sees it, 
he punches the pickle, releasing his bomb, and makes his 
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Weapon Able—a new gun 


Tar = 
that flings huge depth charges great distances at high speed—is the newest destroyer armament. 
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circle to pick up the oil slick. This attack 
sounds red-hot, but it’s no better, how- 
ever, than the “Mark 1 Eyeball,” because 
you can’t bomb something you can’t see— 
and you have seconds for the pickup. 
But the Navy has still further loaded 
the dice against the snorkeling sub by 
denying him the use of his radar through 
Electronic Counter Measures. ECM is 
simply a very sensitive pickup to snag 
radar emanations so they won't bounce 
back to the enemy’s screen. 
Submariners are unanimous in saying 
that they'd rather be 
attacked by a whole 
flotilla of destroyers 
and a skyful of air- 
planes than by an 
“anti-submarine sub- 
marine.” One of the 
great protections any 
sub has against sur- 
face sonar is the so- 
called “Thermal Lay- 
er”—a level in the 
sea where the water 
takesasudden change 
in temperature. This 
layer bends the sonar 
beams radically. Any 
sub lying under the 
layer (which aver- 
ages about 90 feet 
down) is almost im- 


possible to detect. enemy sub shows up on a so 
Not so when he is West school, Students look. 

being stalked by 2 and “Bight 

another submarine 


which is also under the thermal layer. 
One technique for a killer sub is to lie 
doggo under the layer in an area where 
enemy submarines are likely to appear. 
He has his listening sonar (a supersensi- 
tive hearing aid) turned to high gain. 
When he hears the enemy sub at a great 
distance, he quickly works out its range 
and course, by a secret computation, using 
sound alone. If the enemy is headed to- 
ward the killer all he need do is wait for 
the proper moment and fire. If the enemy 
is headed elsewhere, the killer sub may 
rise quietly to the surface and radio the 
position of the quarry to circling planes. 

‘These planes are equipped with MAD 
gear (Magnetic Airborne Detection) 


VETERAN INSTRUCTOR demonstrates how an 
Ke 


with which they can “pin down” the sub- 
marine until destroyers arrive to sink it. 
Blimps are also used to tow sonar tear. 
drops at great depth—under the thermal 
layer—and serve as director stations for 
the killer subs. 

Anyone reading this article might by 
now have decided that the Navy has it 
made as far as killing enemy submarines 
is concerned. But the ocean is very very 
big, and the submarine, by its nature, 
almost always has the initiative. If it’s 
merely a question of protecting convoys, 
then the Navy’s new 
techniques are excel- 
lent. I stood on the 
bridge of one of our 
latest anti-sub de- 
stroyers, the USS 
Cromwell, off Key 
West, while some of 
our most talented 
submarine skippers 
tried to get through 
the screen to hit the 
“carrier.” We dodged 
tin fish with ease. We 
“sank” two subs. The 
destroyer serving as 
the “carrier” churned 
blithely through the 
attackers without a 
scratch. 

Missile -launching 
submarines are an- 
other kettle of fish. 
They willnotbe used, 
of course, if future 
wars are confined to “brush fire” dimen- 
sions. But both our own high command 
and the Russian leaders have repeatedly 
served warning that “quality weapons 
will be used from the outset” in any 
serious outbreak of hostilities. Quality 
weapons is a cleaned-up term meaning 
H-bombs. It isn’t pleasant to think of 
400 Russian submarines surfacing in uni- 
son some dark night off our coastlines 
and letting fly a sudden shower of Comet 
missiles with atomic warheads. Our warn- 
ing net might have alerted us to their 
presence. But our defensive setup today, 
as made public, appears inadequate 
against a concentrated guided-missile 
launch from offshore submarines. END 


NEXT MONTH IN PS: How research chemists developed the super-potent “zip” 


fuels that will drive our jets and missiles faster than ever and twice as far 
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Interior designs by John and Eurline Brive, 


BEGIN WITH A BEAUTIFUL BACKGROUND of plastic wall tile 


‘A panel of blues in classic. desi 


on wall of wi 


Play up a divider wall! This ch contemporary 
kitchen began with plastic wall tile made of Styron®, 
Creamy yellow and w ares for walls and counter 


facings... ent the divider 
wall with its butterfly motif in white triangles. The dozens of decorator- 
styled Styron colors and varied tile shapes will inspire decorating ideas 
that are as practical as they e. For your 
certified dealer quality of Styron plastic wall tile 
and installation, Whether you're building, remodeling. or dec 
your dealer soon . . . and begin with a beautiful hackg 
plastic wall tile. Send 10¢ for a colorful portfolio of desig 
wall ti Sales Dept. PL 15011, 111 pow cHesticat. coapany, 
Midlat 


YOU CAN DEPEND ON <> 


yecsize blu 


HERE WAS THE 


Drab, colorless kitchen 
No counter space 

No cabinet space 

. Tight budget 


pepe 


“ERTIFICATION 


‘our product 


your protechon ond guarantee tha? you 
are gething genuine Beauty Bonded Formica 


HERE'S THE 


Working evenings ond week-ends, an amateur with no 
previous carpentry experience, worked this happy change. 
He bought ready-made birch cabinets, inexpensive 
hemlock tongue and groove lumber for paneling and used 
2 x 4 framing. For $53 he purchased enough Formica and 
Formica Contact Bond Cement to surface the snack bar, 
the sink top and the wall area behind the sink. He used 
Formica Red Capri #33-PR-1. He cut the Formica to size 
with a hand carpenter saw, used the spreader furnished 
with the cement and rolled it down with his wife's rolling pin, 


And Here's the Formica Commercial — For: is beav- 
fiful, It lasts @ long, long time. It's easy and fun to apply. 
more than 70 colors, patterns and wood grains. 


FREE! Eosy, step-by-step picture instructions 
for applying Formica to sink tops, furniture 
‘and many other surfaces. Write Formica 


4726-7 Spring Grove Ave., Cinti, 32, O. 
‘and ask for form #359. In Canada: Arnold 
Bonfield & Co., Ltd., Ookville, Ontario. 


Seeing is believing I this wash-of identification iz nat on the surface, is nat FORMICA, 


New : Home [ 
Living Space [Sh 


for Your Home 


---where to find it ...how to add it 


@ Raise the root @ Finish the garage 
@ Build an addition @ Try room dividers 
@ Panel the basement @ Knock out surplus 


@ Enclose the porch Partitions 


How to Shop Wisely 
for Loans, 
Labor and Lumber 


cost of home improvements by doing 

your own work. But you can also re- 
lax in the back yard while others do the 
hard work—and still save money. 

Here's how: 

¢ Be your own contractor. Hire the 
mason, carpenter, electrician and so on 
yourself. You may save up to a third this 
way. Find out by getting estimates for all 
separate jobs. Compare the total with the 
best overall contract bid. 

© Shop for the best loan. ‘This can 
save you hundreds of dollars in excessive 
interest or back-breaking payments. Some 
loans require costly plans that may not be 
necessary. You can save up to 10 percent 
if you don’t need them. 

© Get at least three bids on anything to 
be done or bought, 

@ Steer clear of cost-plus deals. Cost 
bills can be padded. And be wary of a 
contractor who asks money in advance. 

Have all costs and specifications in 
writing and signed before work starts. 
Misunderstandings can be expen- 
sive. 

® Take advantage of quantity 
discounts and “‘cash-and-carry” 
plans. Many lumberyards offer a 
five-to-10-percent discount if you 
buy materials in bulk or carry them home 
yourself. Some dealers may also let you 
spread a bill over several payments with- 
out charging interest. 

‘© Use the cheapest grade of materials 
that will do. On many finishing jobs, 
structural strength isn’t as important as 
in original construction, and lumber can 
be of lower quality. 

© Plan ahead. If a new room will need 
heat, find out if your present system is 
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\ 7 OU can save up to 50 percent on the 


adequate. Avoid costly errors by planning 
a logical sequence of construction, 

© Protect yourself against the chance 
of expensive accidents on the job with lia- 
bility insurance, and be sure that work- 
men are covered by compensation. 

The painless way to pay. You'll spend 
more on a long-term loan stretching over 
years, but payments are a lot easier. 

With an “open-end” mortgage, you can 
often re-borrow up to the amount you've 
already paid off. Veterans with VA mort- 
gages can sometimes increase loans sim- 
ilarly. 

The added payments are low—for 
$4,000, probably about $30 a month. But 
you'll have to submit plans and may not 
be permitted to do any work yourself. 

If you have a standard mortgage that’s 
low—or none at all—you may be able to 
get a new long-term mortgage. In this 
case, the bank lends you the money on 
your present property and doesn’t usually 
care how you spend it. 

Because of rising interest rates, however, 
‘a new mortgage will probably cost 
you more than your old one. Fig- 
ure the difference, and add in the 
legal and other fees, which may 
run to $200 or more. You may find 
it more profitable to try to swing a 
short-term loan. 

On some life-insurance policies you can 
borrow up to the cash-surrender value. 
The interest rate is five to six percent, but 
your money continues to earn dividends 
at about two percent, so the actual rate is 
only three to four percent. 

There's a temptation, however, not to 
pay an insurance loan back since you 
aren't required to (the loan is deducted 
when the policy is paid). Unless you re- 


pay it promptly, you'll pay years of inter- 
est to borrow your own money. 

Short-term non-collateral loans. These 
cost you less, but payments may be steep. 
Usually, the most you can borrow is 
$5,000—in some areas $3,500—with up to 
five years to repay. 

Interest rates are sometimes misleading, 
so know exactly what you pay. On a 444- 
percent installment loan—the kind you 
pay back every month—the actual in- 
terest rate is about double the advertised 
interest because you're charged the full 
rate even on the money you repay. 

On finance-company loans—the kind 
that come with a “we're your pals” pitch 
—the interest may be “only” 21% percent, 
but it’s 2% percent every month. It could 
cost you 30 percent a year. 

Always find out exactly how the inter- 
est is figured. You shouldn’t have to pay 
more than four to six percent a year. FHA 
loans start at five percent on the first 
$2,500, then drop to four on the next 
$1,000. On a three-year loan, you repay 
about $32 a month for each $1,000. 

FHA loans are sometimes easier to get 
than a bank loan, but you pay an extra 
Yy-percent interest for insurance, and the 
terms are very strict. You have to submit 
plans and can’t buy anything removable, 
such as a refrigerator. Banks giving con- 
ventional loans are much less fussy about 
how you spend the money, and such loans 
are available at the same or lower rates. 

Often you can save even more on a 
personal loan. If you want $2,500, one 
‘New York lender requires 24 payments of 
$114.71 a month on a home-improvement 
loan, but only $113.85 on a personal loan 
—saving more than $20. 

Collateral loans. Instead of selling 
stocks or bonds to get money, you can 
often put them up as security for a col- 
lateral loan. The advertised interest rate 
is higher than on straight loans—usually 
six percent—but it’s a true rate. Your 
stocks or bonds are earning money mean- 
while, so the actual cost of the loan may 
be only one or two percent. 

Collateral loans are commonly made 
for three or six months. At the end of a 
period, you pay off the loan or extend it 
for another period. The advantage is that 
you can borrow a little money as needed 
if your project spreads over a year or 
more. You don’t pay interest on money 
that you won’t use right away. END 
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‘yeu can find additional living space 
in your present home in one or all 
of six different ways. You can: 


| Use all your space all year, During 
the cold months, an open porch or 
breezeway is just waste space. 

In each case you already have a floor 
and a roof. Add walls, extend your heat- 
ing lines, and you wind up with a low- 
cost, year-’round addition—new space for 
a new bath, bedroom, dining room, what- 
ever you need. 

Breezeways seemed a fine idea a few 
years ago. But one by one, as families 
have grown, the breezeways have been 
walled in, front and back, for useful living 
space. Car ports can sometimes be adapt- 
ed the same way. 


Q Establish living quarters in space 

that’s now inefficiently used—a ga- 
rage, basement or unfinished attic. 

Moving into the attic or basement— 
often used for nothing but dead storage— 
has the same effect spacewise as adding a 
second story. 

If your space needs are really urgent, 
parking a car in a garage is the poorest 


to Add Living Space 


kind of economy. With a garage, you are 
well on your way to a spacious addition. 
Regular coatings of preservative car wax 
are far less expensive than building an ad- 
dition from scratch. 


3 Add to the actual cubic footage of 
space within the house, A sideways 
extension will do this, as will raising the 
roof to use an attic where the present 
headroom is too low. 

‘The latter is often accomplished by 
raising all or part of one side of a gable 
roof to a dormer position. Of these two 
ways of gaining space, the roof raising is 
much less expensive. 


4 Rearrange the interior walls. You 
may desperately need space in one part 
of the house but have room to spare in 
another part. The walls are just in the 
wrong place. 

Rearranging walls can be very simple 
or very tricky, depending on whether they 
are load-bearing. Usually, walls that run 
in the same direction as the floor and 
ceiling joists are non-load-bearing, and 
can be safely removed. 

A movable room divider often gives 


better use of a large room. A divider 
that stops short of the ceiling gives a room 
an open feeling that makes it seem larger 
than it is. 


Fj Make some rooms do double duty. 
A separate dining room is often used 
for only one meal a day. It might also 
serve as a sewing room, TV room, even as 
‘a guest room or laundry. Such doubling 
up sometimes frees space elsewhere in the 
house for more urgent use, perhaps as a 
new bath or bedroom. 


6 Install modern storage units, Well- 
planned closets and storage walls can 
actually make more living space available. 

Storage-wall units can give as much 
square footage as an ordinary closet and 
save floor space besides. Here's why: 

‘The back of a storage-wall unit is 
usually a sheet of plywood or hardboard, 
no thicker than half an inch. Backs and 
fronts of an ordinary closet are full par- 
titions, five inches thick. Add the differ- 
ence in both front and back, and a storage- 
wall unit could save as much as nine 
inches—%, of a square foot of floor space 
for every running foot of closet. 
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You Can Live 
in the Basement Now 


An underground movement in 
homes is under way. Here's a 
down-to-earth report on it 


ODERN building methods and 

materials can make a basement 

just as livable as space above 
ground. Yet most homeowners let this 
valuable living space go to waste. 

Need an extra bedroom? Put it in the 
basement. Many people have. 

Looking for space for a family room, 
playroom, large dining room, laundry, 
darkroom, workshop? You can probably 
find it in the basement. 

In a one-story house, a basement oc- 
cupies almost half the total cubic footage. 
Put the basement to efficient use and you 
are in effect adding another floor to the 
house. 

Consider these points: 

© It costs only $1 to $2 a square foot to 
add living space to the basement com- 


DINING ROOM is 


cool for summer entertaining, 
warm and rustic for winter use. Walls are 
rough-plastered and studded with random half 


logs. Alternate pairs of ceiling joists are boxed 
ith plywood for a heavy beamed effect. 
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pared with $10 to $15 above ground. 

© The construction job is easy because 
nothing you do in finishing a basement af- 
fects the basic structure of the house. The 
walls, floor and ceiling are already in— 
you just cover them over. 

‘@ Modern basements have higher ceil- 
ings, more windows. They're no longer 
dreary. Clean, compact heating plants 
can be partitioned off, out of sight. 

Problems solve themselves. Just fin- 
ishing off a basement in itself may cure 
conditions of cold, dirt and dampness. As 
you cover up the walls, floor and exposed 
pipes, you make the cellar warmer, seal 
out dust and eliminate the cold surfaces 
that cause condensation. 

Substitution of fluorescent fixtures for 
old bare bulbs often transforms a cellar 
into a bright, cheerful room witheut re- 
quiring new ‘wiring. Acoustical ceiling 
tiles are handsome yet inexpensive, go up 
fast and help deaden basement noise. 

Adding heat isn’t as difficult or expen- 
sive as it may seem. New registers can be 


BEDROOM proof that you can sleep in the base- 
ment, too—serves guests or a bulging family. 
Walls have insulation batts stapled betwe 
studs and are covered with inexpensive plaster- 
board panels prefinished to look like wood. 


as fancy as you could wish— combined with decorative poles and. pla 
it's in the cellar, Painted lally columns, boxes, help screen room from other a 


— 


TV ROOM has se 
floor clear for oth 


for additional sholves and storage. c 
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SHORT TWO-BY-THREES fill gap at edges of the 

ing where the joists run parallel to the foun- 
dation. New wall Seni can then be fastened 
to. them, ce use of similar filler blocks 
where a partition falls \Detwoun two joists. 


cut in existing warm-air ducts that run 
along ceiling joints. Special finned con- 
vectors are also made to clamp on exposed 
steam or hot-water pipes and deliver heat 
directly to the cellar. 

If excessive moisture results from scant 
ventilation, you can mount an ordinary 
window fan or an exhaust fan in the wall. 
An electric dehumidifier will draw gallons 


You can enlarge a basement 

A GOOD BASEMENT is sometimes worth making 
even better instead of building a more expensive 
addition above ground. One way to gain light, 
air and more space is to add a plastic-roof en- 
closure like this. Masonry or steel 

substituted for the foundation wal 
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JUMBLE OF PIPES can be neatly enclosed with a 
frame suspended from ceiling joists this 
Bottom can then be tiled to match the ceil 
Where pipes cluster, a single enclosure is etter 
looking than individual pipe covers. 


of water from the air daily, Dehydrating 
chemicals also help. 

Moisture from outside can be stopped 
by painting the masonry walls with a bitu- 
minous coat before you cover them over. 
And use the type of insulation that has a 
built-in moisture-vapor barrier on the side 
facing the room. This will keep inside 
moisture from getting behind your wall to 
cause rot and a musty odor. 

How much will it cost? Finishing costs 
usually fall into three groups aceording to 
typical prices. Using the least expensive 
materials, you can spend as little as $200 
to $300 to finish a 16’-by-20’ basement 
room; $300 to $500 using medium-priced 
materials; and up to $700 or more for 
special paneling and built-ins. 

Here’s how the main items break down: 

‘The basic framing is the same no matter 
what you put over it. For a 16’-by-20' 
room, you'll need about $40 worth of wall 
studs and $15 worth of one-by-two furring 
strips to mount ceiling panels on. You 
may spend even less for studs if you can 
use odd-lot 7’ lengths, which are cheaper 
than cutting up 8’ or 14’ pieces. 

To cover walls, large sheets of plaster- 
board or hardboard, at five to eight cents a 

Y 


20’ room for $30 to $40. For $100 to $150 
you can use solid wood paneling, such as 


What to do where on a typical basement-tinishing job 


2°x3" RAIL FLUORESCENT Ix?" "ad BLOCK. 2rd" SPACER — DOUBLED 2"x3"s 14 PLYWOOD 
LUGHT FDCTURE  FURRING — WEDGEO IN ‘OVER DOOR cover 
BETWEEN JOISTS STRIPS BEAM 


Tage Trim | winoow | ceiLin PLYWOOD 


HEAT REGISTER FRAME 
MOLOING — | TRES OVERS BEAM, 


Tes Box "x2" FRAME |¥%" PLrWOOD | gM 
AROUND AROUND Pr PUSTER: 
LALLY COLUMN PLYWOOD 


arTuMinous wast 23° NM 
WATERPROOF For THLE 
COATING 
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P 


SMALL DOORS like this make it easy to reach 


meters, fuse boxes and other controls without 
leaving them exposed. ed panels made of 
‘the same material as walls are aaa invisible. 


knotty pine, or several types of softwood 
plywood. These cost 20 to 30 cents a 
square foot. Still fancier are hardwood 
plywood and plastic-faced panels at 40 to 
60 cents a square foot. 

Acoustical ceiling tiles range from 12 to 
15 cents a square foot, so that a 16’-by-20’ 
area would cost $40 to $50. Many ply- 
wood and other decorative panels for walls 
also come in convenient squares for ceil- 
ings at 25 to 35 cents a square foot. For a 
low-cost ceiling, plasterboard and hard- 
board can be used at half to one-third the 
price of acoustical tiles. 

Ceiling light fixtures, made to fit be- 
tween the joists, cost $5 to $10 for a single- 
bulb, recessed type, $15 to $25 for the 
larger fluorescent units. 

What kind of floor? Until recently, 
only asphalt tiles were recommended for 
use below grade on concrete. They’re still 
cheapest and serve well. For a 16’-by-20’ 
floor, you’ll spend only about $35 for some 
dark’ colors, including adhesive to lay 
them, and about $50 for the more decora- 
tive light colors. 

For about twice the price of asphalt, you 
can use the newer vinyl-asbestos tiles that 
are now made for basement floors. These 
provide a more resilient, longer-wearing 
floor than asphalt. 
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For tops in luxury, many lumberyards 
now carry specially treated hardwood par- 
quet floor blocks that can be set in mastic 
directly over concrete. These come in 9” 
squares and cost about 60 cents a square 
foot. 

Basement with a view? Instead of small 
window wells that collect leaves and trash, 
you can cut away a strip of earth about 
2’ deep and 4’ to 6’ wide along the outside 
of the foundation. This will let in more 
light and air and, if planted with small 
trees or flowers, will give you a garden 
scene from the cellar. 

Additional windows are not hard to in- 
stall if you stick to the small basement 
type. These have self-supporting steel 
frames and can be cemented into openings 
at the top of the foundation without 
special framing. A row of these, several 
feet apart, provides an effect very similar 
to the high, shallow windows found in 
many modern homes—upstairs. 

Studs or furring strips? Wall paneling 
is sometimes placed on one-by-two furring 
strips, but you'll have a warmer, drier 
basement room if you use two-by-three 
studs. They cost a little more than furring 
strips, but provide considerably more in- 
sulating space between old wall and new. 

Studs simplify construction, too. Nailed 
only at the top and bottom, they're easy 
to set straight. Furring strips, fastened 
directly to the concrete, follow the irregu- 
larities in the wall and make it harder to 
get a flat surface. 

Because the finish walls support no 
house weight, there's a trick you can use 
to save work and time. Instead of resting 
the studs on a thick sill, which is hard to 
bolt to the floor, a thin one-by-four board 
is first spiked to the concrete. Directly 
overhead, marked by a plumb bob, a 
second one-by-four strip is nailed to the 
ceiling joists. The studs are then held by 
spacer blocks between these two top and 
bottom strips. The blocks, all cut to the 
same length, automatically space the studs 
the correct distance apart and eliminate 
having to toenail the ends of the studs. 

With studs set 24” apart on centers, you 
can put up 4’-wide sheets, with a support 
at the center and edges of each panel. For 
squares and planks that come in 16” 
widths, space the studs 16” apart. For 
narrow boards, studs can be up to 3’ apart, 
with furring strips nailed horizontally 
across them. END 


Installing a New Basement Door 


ASEMENTS are sometimes built these 
days minus an outside entrance, but 
you don’t have to continue living with 
such an inconvenience. One contractor 
adds a new entrance for around $300, in- 
cluding a factory-made steel hatchway. 

Doing the job yourself, you can expect 
to get by for $100 less. Here’s how: 

First, determine what size hatch you'll 
need to cover stairs sloped at 45 degrees 
to the basement floor. Then dig out a 
sloping area where the hatchway will go. 

A rented electric hammer will make 
quick work of knocking an opening in the 
foundation wall, even if it is of poured 
concrete. With a cinder block wall, you 
can get by with a hammer, cold chisel, 
and goggles. 

Use concrete blocks to lay up the side 
walls, starting with shallow, step-like beds 
of concrete, Fill voids in the top courses, 
embedding anchor bolts where needed for 
the steel hatch. Nail cleats to the walls 
to hold the riser form boards. Erect form 
boards for the apron. 

Pour concrete behind the riser form 
boards, working up, step by step. Then 
pour the apron. Drill holes at the head 
of the stairs and insert plugs to take the 
expansion bolts that hold down the hatch 
sill. Lower the hatch into position over 
the anchor bolts. Use anchor screws to 
attach the rear of the hatch to the house. 
Frame in the doorway with two-by-eights 
and hang a heavy door. END 


sTeeL 
HATEHWAY 


Line 
L_~ oon’ Frame 
CONCRETE STEPS are poured iy on inclined 


earth excavation by one ctor (below). 
Cleats on the side walls hold riser form boards, 
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CAP AND TOP ROOFER REMOVED 


RAFTER STOCK REMOVED BY MITER CUTS 


POSITION OF 

DORMER-ROOF 
‘SECTION AFTER, 
nes RAISING 
DOUBLE 2° 4" 
SILL PLATE 


TEMPORARY 
24" BRACE 


‘2"x4"BRACE 
24" 
TEMPORARY 


PROPS AT 
S'INTERVALS 


ea JACK 


BLOCK FOR WHEELS 


2'*4"SOLE PLATE 


N THREE days, the house pictured 

above gained a second story. Raising 
the roof turned an unusable attic into two 
spacious bedrooms and four big closets. 

Shingles were removed around a 10’ 
by-25' section of roof (1), and the rafters 
were mitered and hinged at the ridgepole. 
‘Then a wheeled car jack (rented from a 
garage) began raising the hinged flap (2) 
to dormer height. Studs were driven in 
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NEW FLOOR LAID BEFORE RAISING 


(3) and windows installed. Sheathed and 
flashed (4), the new dormer was then 
ready for finishing (5). 

‘The change was made over a single long 
weekend on the home of Mr. and Mrs. 
Leonard Baltz Jr. in Clifton, N. J. Like 
thousands of others these’ days, they 
wanted the greatest amount of new space 
in the easiest way at the lowest cost. The 
dormer was the answer. It came close to 


Expand Your Attic | 
by Raising the Roof 


if your house can't grow sideways, maybe 
it can grow upward. Here's how a dormer 
gave the Len Baltzes two new bedrooms 


aka! 
STUDS FOR 
REAR WALL 


doubling the livifg space in the Baltz 
home. 

Roof raisings like this are becoming 
a popular way to solve the space problem. 
One major contractor has been averaging 
two dormers a day. In one community, 
2,000 homes have already been converted 
from one to two stories. 

It’s easy to see the reason for this 
boom in dormer construction. Of the two 


i 
| 
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WHAT THE BALTZ FAMILY GOT: Two spacious 
rooms, like this one are each 15° square and 
have large storage cabinets under roof eaves. 


ways you can expand your house—up- 
wards or sideways—a new top floor gives 
you the most for your money. The way 
it was done on the Baltz house, you need 
only enough lumber to frame in under the 
lifted roof and for partitions. Finishing 
off the inside costs no more than doing 
the same job inside a conventional expan- 
sion attic. 

Doing the work himself, Len Baltz 
spent $265 to raise his roof—including 
$65 to a helper—plus $440 to finish the 
interior. Even doing no work yourself, 
prices for raising a roof, at the Long 
Island rates, start as low as $35 

With a dormer, you bypass many of the 
expenses of a separate addition—you al- 
ready have the foundation, roof and most 
of the walls. It takes up no yard space 
and is easier to keep warm since you now 
use a lot of heat that’s ordinarily lost 
through the roof. If you want a bathroom, 
you can often locate it over one down- 
stairs and run new pipes only a short dis- 
tance upward. 

Three styles of dormers are commonly 
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sereened off by decorative 
shelves made with closet-pole posts. Total space: 
500 cubic feet. Total cost: $705, 


built. The setback type starts at knee- 
wall height up the roof and gives you one 
window in a bathroom-size space. The 
Baltz type usually starts 114’ from the 
front or back of the house and extends 
to within one rafter space at each end 
of the roof. A flush dormer raises all 
of one side of a gable roof. 

Even a second floor that already has 
the small type dormer can be greatly im- 
proved. You can raise the roof between 
two end dormers, or expand a central one 
from each side, and make one long dormer 
with full ceiling height. 

In the Balts job, horizontal two-by- 
sixes were spiked across each pair of 
rafters after the hinged roof section was 
raised. These lock the rafters in their 
new position and form ceiling joists. 
They were placed as high as possible for 
maximum headroom, but below the attic 
air vents. Insulation was then run be- 
tween the joists so that heat is kept within 
the new room without interfering with 
ventilation between the ceiling and the 


roof peak. END 


Why Not Expand 
into the Garage ? 


Need more ground-floor living 
space? A remodeled garage 
is your big economy package 


WHEN you convert an attached ga- 
rage into additional living quarters, 
you pocket at least $2,000. That’s the 
money you don’t have to spend for costly 
exterior work—excavation, foundation, 
framing, sheathing and roofing—on a new 
house wing of equal size. 

Garage space is big space. The average 
single-car garage measures about 10° by 


TRACT HOME ON A SMALL LOT may offer only 
one solution for a family that's bursting at the 
house seams—a garage conversion. Here’s how 


20’. Depending on your needs, you might 
convert this space into: 

© An expansive family room for the 
overflow of household activities. 

© A dining room and pantry, to take 
the place of a cramped dinetie. 

A master bedroom and bath. 

© Two medium-size bedrooms. 

If you own a two-car garage, you can 
pick up the equivalent of a small cottage 
in new living area, Or, if you want to 
keep one car indoors, the obvious solu- 
tion is a fireproof partition to cut the 
garage space in half. 

A separate garage with a connecting 


the David Wardells, of Glen Ellen, Cal 
264 square feet of 
Cost of necessary materials was only $337. 
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.. gained 
r space for a family room. 


How you can convert three type: 


of garage: 


BREEZEWAY-ATTACHED: This is a natural for new 
sleeping quarters on the ground floor. A hall at 


the back of the breezeway gives complete 


vacy. Bathroom is accessible from outdoors. 


SINGLE: Here, the kitchen becomes a desirable 
buffer between formal and informal living quar- 


DOUBLE: This is a compromise enaversion. By 


breaking through a hall-closet wall, the one-car 
breezeway is another potential space 
maker. Just closing in the breezeway may 
give you all the additional room you 
need. Again, you may want to retain part 
of the breezeway as a porch, enclosing 
only a corridor to new living quarters 
in the garage. 

But before plunging into any garage- 
remodeling job, here are a few things to 
consider: 

Closing in the door opening. The 
average single-car garage has a doorway 
approximately 8 wide. That gives you 
an opening for a picture window large 
enough to “daylight” the entire garage 
area. It is also one of the many places 
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ters. Being next to the kitchen, the family 
room can also serve as handy utility space. 


aaa 


garage can still be reached from indoors. The 
new bath serves both bedroom and kitchen. 


where you can hold costs to a minimum, 
or splurge, as you like. 

In southern climates you can build a 
wall from garage-floor level to window- 
coping height, and frame and single-glaze 
the opening above it, for less than $50. 
Elsewhere, the exterior wall will have to 
be set on'a footing poured below frost 
line. But you'll still be ahead of the 
game if you frame the opening for stock 
window sash. 

On the other hand, you may want to 
shoot the works on ‘an eye-filling bay 
window—in modern lingo called a “bow 
bay.” A number of firms offer multiple 
window units that can be assembled for 


THEY GOT A BOW BAY. Dining and living rooms Ils for doorways to a br: 
were too small to suit the James Scanions of room. The old dining 
NJ. 


broke hwo 0. 
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DOUBLE 24 PLATE 

SPIKED 70 FLOOR 
SIMPLEST WAY TO CLOSE A GARAGE is this easily 
made wall unit that the Wardells used on their 
California home. Lower half is standard stud 
construction, paneled to match the house siding. 
Except for one tilting window, glass is puttied 
directly into the rabbeted upper frame, saving 
the cost of sash. How the new room lool 
the “inside is shown in the photo below. 


this purpose. They come in a wide variety 
of sizes and can be combined to pro- 
vide practically any bow-bay width from 


5 to 21’. All are furnished with both 
stationary and tilting sash, hardware, sum- 
mer screens, and either double-strength 
glass or insulating glass. Prices range 
from around $165 to $765, depending 
upon the size of the assembly and the 
type of glazing. 

With these bow-bay units, you still 
must supply the footing, supporting wall 
section, and roof. But such an installa- 
tion adds immeasurably to the appear- 
ance of your garage-conversion job, both 
inside and out. 

Floors. Instead of laying tile on an 
existing concrete garage slab, you may 
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want to build a wood floor, or subfloor 
for tiling, on joists above the slab. This 
is desirable for resilience, better insula- 
tion and, often, to maintain the floor 
level of the rest of the house. 

Check your ceiling. Will it give you ~ 
enough headroom for such a change? If 
not, you can still have a wood floor at 
the present slab level by breaking up 
the concrete and excavating to a depth 
that will provide at least a foot of air 
space under the new joists. You should 
run a ventilating duct from this into the 
cellar or out under the garage wall to 
a window well. 

To support the joists, you'll need ledges 
of poured concrete or of concrete blocks 
just inside the garage’s two long founda- 
tion walls. (In a two-car garage you'll 
need additional support down the center.) 
‘These need not go as deep as the garage- 
wall footings, but they should provide a 
broad and solid base. 

Interior walls. In warm climates, you 
may prefer to put only a coat of masonry 
paint on the inside wall surfaces. Alter- 
natives are plywood, solid wood paneling 
or wallboard, nailed to furring strips at- 
tached to the blocks with cut-steel nails. 

‘On a wood-framed garage, insulation 
batts should be stapled or nailed between 
the studs of all outside walls before ap- 
plying panels or wallboard. 

Ceilings. Many garage ceilings are 
rough-plastered. If the texture of such 
a ceiling satisfies you, just give it a coat 
of paint. Otherwise, use the present job as 
a scratch coat for smooth finish plastering. 

Garages with exposed ceiling joists offer 
two possibilities. You can level the under- 
sides of the joists with furring and apply 
ceiling tiles or plasterboard. Or you can 
recess narrow panels between the joists 
for an exposed-beam effect. In this case 
you brad the panels to furring nailed to 
the sides of the joists at the desired 
height. 

Heating, lighting and plumbing. Does 
your present heating plant have the re- 
serve capacity to handle the new living 
space? Frequently it does, particularly 
in a two-story house with an attached 
garage. If you have bedrooms above this 
unheated area, they may have been draw- 
ing heavily upon the furnace, in spite of 
garage ceiling insulation. Enclosing and 
insulating the garage relieves the plant 
of this burden so that it usually has 


It’s amazing — the things you can build with SHOPSMITH 


Maybe you won’t begin by building a cabin cruiser—but you could with 
your SHopsmiTH! For boats, like most other projects, require a saw, 
drill press, sander, lathe and horizontal drill. Only SHOPSMITH gives 
you, in one magnificently engineered unit, all the tools you need to 
build any project from start to finish. Only SHOPSMITH is a com- 
plete power shop—no extra tools to buy. And unlike one-speed power 
tools, SHOPSMITH gives you exclusive Speed-Dial with correct, safe 
tool speeds for any woodworking operation. Visit your leading hardware 
or department store, lumber yard, or any Montgomery Ward; find out 
why over a quarter-million men now own SHOPSMITH. For two helpful 
free books on home workshops, write Dept. 301-8, Magna Power Tool 
Corporation: Menlo Park, Calif., or Box 2808, Ft. Wayne, Ind. ® r. ».nes 


MAGHA POWER TOOL CORPORATION 


ONLY SHOPSMITH LETS YOU COMPLETE THE JOB! 
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sufficient capacity to heat the garage. 

Wiring is not usually a problem; most 
garages are already wired for at least one 
light. Use the existing cable to get power 
from the house, but have the end at the 
fuse box reconnected as a separate cir- 
cuit. Then you can add more lights and 
outlets in the garage without having to 
run a new cable. 

Be sure to install all fixtures before you 
cover the walls with paneling. If the 
walls are already covered, or if you plan 
to leave the concrete exposed, surface 
raceways can be used to run power to 
lights and outlets. These aren’t as de- 
sirable as concealed wiring, but they don’t 
require you to tear your walls apart. 

If your remodeling plans include a 
bathroom, lavatory, or laundry tub, check 
your present house layout. Can you tie 
into the existing water lines and waste 
pipe easily? More often than not you 
can, because a majority of garages are 
placed close to the kitchen. But you can 
save expense, even here, by spotting new 
fixtures as close to the kitchen wall as 


Here’s How You 
Have a Cedar Cl 


Tih 


HANDY PACKAGES of aromatic 

r paneling are available 
at lumberyards, tongued-and- 
grooved for easy installation. 
The cedar boards can be nailed 
directly over the existing wall. 
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The 
ends, as well 
airtight 


vi 
door must 


PANELING IS INSTALLED by 
starting at floor, working up. 


Possible, to keep your pipe lines short. 
House layout. Integrating your new 
living area with the old one is even more 
important than construction details. A 
garage that cannot be reached from a 
living room without passing through a 
kitchen would be ideally located for a 
rumpus room. But it would make a poor 
dining room. In the latter case, providing 
an independent hallway, either by short- 
ening the kitchen or enclosing an open 
porch, will often solve the problem. 

Worried about leaving your car out- 
side? You shouldn’t be. Today’s auto- 
mobiles are engineered from the paint job 
in to take the weather, and 60 percent of 
them never see the inside of a garage 
unless they're being serviced or repaired. 
But if you want to ease your conscience 
you can always build a car port, and still 
be many dollars ahead. 

Your garage ties up some $11 a square 
foot of floor area—based on national aver- 
age house-construction costs. At that 
price, many a family may well ask: Why 
share our home with an automobile? 


Can 
oset 


JOB COSTS ABOUT $50 for a 
closet of average size, 3’ by-5’- 
by-8’. This includes the panel- 
four- or six-penny nails, and 
cedar quarter-round molding to 
lose off the corners. END 


are grooved on 
as sides, to pro- 
enclosure. The 
it snugly. 


Modernize a room in a weekend 
with soilproof Marlite paneling! 


Sollproof Marlite areas: 1. silver wolnut 
Hlonks. "2, polor white Blocks, 2. postelbive 

4° dutty pink Hi-Gloss panels. 
by Ving Smith. 


Marlite 


PLASTIC-FINISHED 
WALL and CEILING PANELING 


In a matter of hours you can turn a dingy room into a 
bright, modern interior with Marlite paneling. Mar- 
lite’s exclusive tongue and groove joint cuts hours off 
installation time; assures beautiful results. Planks (16" 
x 8) and Blocks (16” square) go up without muss or 
fuss over new walls or old. And Marlite’s soilproof plas- 
tic finish is washable. It resists dirt, smudges, stains... 
cleans with a damp cloth. This weekend, see your lumber 
dealer for Marlite in distinctive wood finishes, marble 
patterns, beautiful “Companion Colors.” Ask him for 
your free decorating ideas book or mail coupon below. 


‘Marlite Division of M 
Dept. 926, Dover, 
FREE! Pleore send free 16-page, full-color decorat- 
ing book {over 40 illustrations) packed with dozens 
of ideas to help you build and remodel 


Name. 


Address 

City. Stote. 
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The Facts About 
Building an Addition 


The obvious way to get more elbow room in your 
present home may actually be the smartest way 


is often the best way to increase 
your living space even though it 
may sometimes be the most expensive. 
You can get exactly the kind of space 
you want—the size, shape and arrange- 
ment that best suits your needs. And you 
can get it in a way that does the most for 
your house—makes it  bigger-looking, 
‘= gives it distinction and also increases its 


Biz: an addition to your home 


(AN ADDITION IN THE MODERN MANNER. Mr. a Conn., home. Posts were located to take 
Mrs, William Pond needed more spa stock-size jalou: were bought 
the looks of a modern jalousie enclosur. first. To permit , four-by-fours were 
got both in this smart addition to their used instead of conventional 
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Now-Porter-Cable offers 


the newest, 
most complete 
router line 
anywhere! 


There never bas been a quality line 
of Routers and accessories so complete, 
50 outstanding in design, in 
versatility, in solid value. 

* A full 11/ h.p. Router at $79.50 


* A full 5 amp. Router at $49.50 


* Famous Model 100 Router—now full 
Yo h.p.—still $57.50 


+ New 114 h.p. Router—revolutionary 
pistol grip and trigger switch—$130 


Plus the only big capacity Shaper Table 
using interchangeable motors; 

two outstanding new Plane 
Attachments; six new door-hanging 
and Router-Plane kits; and a full 

line of accessories for each. 


See these new professional quality 
tools at your Porter-Cable dealer today 


—or write for full information now. 


Porter-Cable 
Quality (ower j00le. 


ever. Does all professional cuts Use with your ehoice of 3 outer PORTER-CABLE MACHINE COMPANY 
sreater eate and accuracy. motors. Trigger switch for safer 71159 N. Salina Street, Syracuse 8, N.Y. 
Features include: non-marking  instant-power control. Planes up ‘ 
base, precision ball bearings and to 244" wide. Fingertip. depth sanders + routers + saws 
ahigh-speed, interchangeable control is adjustable up to 3/52 ills» ‘ 
motor that may be used for cut. Only $49.50 complete with drills + shapers + planes 
Power Plane and Shaper. An cutter, Without trigger: switch, In Conade: write Perter-Coble Lid, Box 5019, 
‘outstanding value at only $57.50. only $44.50 Landon, Ont, Canadian prices slighty higher 


Famous Medel 100 
now with full Ze bh. 
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value. What you pay will come back later. 

The cost of building an addition at con- 
tractors’ prices averages about $10 to $15 
a square foot. This means that a 10’-by- 
12’ room will cost from $1,200 to $1,800. 

Careful planning is very important, 
however, if you are to get the most for 
your money. Consider these points: 

© The room you add need not be the 
room you want. If you want a bathroom, 
a better and more economical arrange- 
ment may be to add a bedroom and con- 
vert an existing inadequate bedroom into 
a bathroom. That way, you get both a 
bathroom and a better bedroom. 

© Additions offer a chance to correct 
faulty floor plans. An addition may thus 
involve remodeling or modernizing other 
areas of the house and converting them 
to different use. 

© Smart placement of an addition can 
save money. By using the space formed 


was made on first rafter by blockinj 
exact angle and length were found. 

Outer end was notched to rest flush on top of 

new wall, and overhang was trimmed level on 
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TRIAL 
it up unt 


NEW CEILING JOISTS were securely anchores 
the Ponds’ house by removing just enough 
ing to expose tops of existing wall studs, Joist 
were then spiked to ides of the studs. 


NICHOLSON FILES 
FOR HOME PROJECTS 


ATTIC 
Installing louvers, 


BEDROOM 
Adding new electrical eutiet 
Freeing tight door 


BATHROOM 
Applying plastic tile 


LIVING ROOM Sharpening 
Fitting aluminum sterm windows rotary mower 
Paneling walls Maintaining 


‘shop tools 


These are only a few of the jobs that by Nicholson. Only the best are good 
Nicholson and Black Diamond files enough for your home. 
help you do. We could list hundreds. 


In any case, you can be sure that we asain 
j i " FREE BOOK! “FILE FIL ‘“—big new 
imalce jst the right fle tor the project - astan eaata order foe Nsase chats 


at hand, When you buy your files at ii you have to know about selection, use 
your dealer’s make sure they’re made _and care of files. Send for your copy soon. 


SO 


USA. 
NICHOLSON FILES -A F/LE FOR EVERY PURPOSE 


NICHOLSON FILE COMPANY, 19 Acorn Street, Providence 1, R. I. 
(lo Carats: Nichlson Fle Comoany of Canada Li. Port Hope, Ontario) 
oe 
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by an L-shaped house, for example, you 
need only two walls to complete the en- 
closure. A haphazard ‘location can cost 
money; don’t, for example, put it where 
it will be inaccessible to power equipment 
and concrete trucks, 

© Clever design of an addition can im- 
prove exterior appearance. It can make a 
high, boxy house long and sleek, a non- 
descript or look-alike house distinctive, 
a modest house big and impressive. Poor 
design may lower value, make a house 
hard to sell. 

In planning, an architect is low-cost in- 
surance against a botched job. Figure his 
charge at 10 to 12 percent of the construc- 
tion cost, For partial service you may be 
able to get him at $10 an hour. 

If you go it alone on design, stay on 
safe ice by keeping trim, finish, materials, 
roof and window lines the same as on the 
existing structure. Keep building lines 
simple. 

Foundation. Having the needed exca- 
vation done with power equipment may 
cost $12 an hour, and take only an hour 
or two, but few operators will move equip- 
ment to a job for less than $50. Save by 


‘led off the Ponds’ house 
en new rafters were at- 


STRIP OF ROOF was 
to expose rafters, 
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watching for equipment working nearby. 
Then dicker to have them stop at your 
place. They may waive the minimum. 

Your addition will have a foundation 
on solid ground below the frost line. It 
will consist of a wall 8” to 12” thick, rest- 
ing on a footing that’s as deep as the wall 
is thick and twice as wide. 

Power equipment will make a trench at 
least 2’ wide. You can then pour a con- 
crete footing directly in the earth, or be- 
tween form boards set in the trench, and 
on it build up a masonry wall to the 
height you require. 

For a low wall, you can save by digging 
your own foundation by hand and pour 
ing the wall and footing in one operation. 
Widen the trench at the bottom and build 
up wood forms for that part of the wall 
that extends above ground. Put in anchor 
bolts to hold the sill, if local codes require 
them. 

If you have a concrete wall poured for 
you, figure its cost at $1 to $1.25 per 
square foot. Figure the cost of a block 
wall at 80 cents per square foot, 

Floor. A poured-concrete slab is gener- 
ally the most economical type. If you are 


tached with %"-by-4” bolts. Rafters can 
pivot temporarily on one bolt for adjustments. 


The Stanley Router is a basic tool 
in your woodworking shop 


The router shown here, cutting a 
decorative edge, is Stanley’s No. 
H4S. Its 4 hp Stanley-built motor 
powers a wide variety of bits at a 
smooth cutting 22,000 rpm. 

This router is a basic tool in your 
woodworking shop for two very 
good reasons. 


1. The router does hundreds of 
woodworking jobs like Decorative 
Cuts + Tongue’ and Groove + Strip 
and Block Inlay + Mortise and 
Tenon + Scrolls « Hinge Mortising « 
Rounding Edges + Dovetails + Rab- 
bets + Beading. 


2. The router motor is the power 
plant for other Stanley Electric 
tools you can add as you need 
them. Attachments readily convert 
router to a plane or shaper, and fit 
it for dovetailing, grinding, beading 
and fluting, or hinge mortising. 


H45 Router $4,950 


HOW TO BUILD YOUR POWER TOOL SHOP 
Buy the router and add accessories as you 
can. The big plane shown here is powered 
by the router motor . . . with the H170 Plane 
Kit you convert readily. Other attachments, 
conversion kits and a full line of Stanley 
“Hi-Hone” bits and cutters available when 
you want them. 


H170 Plane Kit $4,475 


Ask your dealer to show you Stanley Routers and accessories. For free 
Catalog 400, write Stanley Electric Tools, Division of The Stanley Works, 
639 Myrtle St., New Britain, Connecticut. 


AMERICA BUILDS BETTER AND LIVES BETTER WITH STANLEY 


STANLEY 


This famous trademark distinguishes over 20,000 quality products of The Stanley Works—hand and electric 
tools » drapery, industrial and builders har ‘door controls + aluminum windows » stampings « springs 
+ coatings «strip steel «steetstrapping—made in 24 plants in the United States, Canada, England and Germany. 
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anywhere except the Deep South, include 
1” foamed-plastic insulation around the 
slab’s perimeter. That’s where the slab 
loses most heat. Also for a warmer slab, 
put your heat there—radiation pipes or 
warm-air ducts. In the latter case, have 
the ducts loop the perimeter, and run the 
insulation down under them. 

To keep moisture from seeping through 
the slab into the house, first put down 
a sub-base of 4” to 6” of well-compacted 
coarse gravel and top it with a vapor bar- 
rier, such as sheet polyethylene plastic. 
Run the barrier up under the perimeter 
insulation and tack it to the sill. 

The poured-concrete slab need be only 
3%” thick. Reinforce it with 6’-by-6” 
welded-wire mesh. Never permit any wood 
to remain embedded in the slab or any- 
thing to puncture the vapor barrier. Have 
the slab finished off very smooth. You'll 
then save by being able to use the thin- 
nest gauges of floor tile over it. 

An alternate type of floor is wood con- 
struction over a crawl space. The floor 
will stay warmer and drier if an opening 
can be made into the main house founda- 
tion to heat and ventilate the crawl space. 
If this is impractical, insulate the floor 
and add vents in the foundation walls— 
at least two square feet of opening for 
every 100 square feet of crawl space. A 
vapor barrier laid over the earth is essen- 
tial to keep out dampness. 

Walls. The wall begins with a sill, 
usually a two-by-six or two-by-eight. It 
should be set in mortar to help seal the 
space between it and the foundation wall. 
If a slab is to be poured against a sill that 
isn’t covered with a vapor barrier, staple 
15-pound felt to the sill to keep it from 
absorbing water from the concrete. 

In average construction, wall studs are 
two-by-fours on 16” centers, doubled at 
corners. If your wall height is 8’, buy 
your two-by-fours in 16’ lengths and cut 
them in half. They'll be straighter than 
eight-footers. Choose the straightest ones 
for corner posts, plates, and door and win- 
dow frames. Be certain your construction 
does not require special custom-fitted 
doors and windows. They’re expensive 
enough in stock sizes. 

Remove the exterior finish and sheath- 
ing from the house where the addition’s 
walls meet it. Solidly nail the studs and 
framing of the new walls directly to the 
studs and framing of the existing house. 
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Cover the walls with tongue-and-groove 
sheathing or sheathing-grade plywood. 
Tack building paper over the sheathing 
before you apply the finish siding. 

Roof. The simplest and most economi- 
cal to build is a single-pitch, or mono- 
slope, “shed” roof. It blends well with 
other roof types. Further economy: Leave 
the underside exposed for a beamed-ceil- 
ing effect. To prevent heat loss, put down 
the rigid type of insulation on top of the 
roof before applying the roof surface. 

A double-pitch or gable roof usually 
requires tricky cuts and notching. Side- 
step these problems by using the rafters 
in the existing roof as a pattern for cuts 
and notches. 

Roofs are traditionally sheathed with 
34” tongue-and-groove boards. Get a roof 
equally strong and save on labor costs by 
sheathing it with %” plywood. The big 
panels go on much faster. 

The pitch of your roof—the number of 
inches it rises in each horizontal foot— 
may determine what kind of roofing you 
can use. You can’t use slate on a pitch 
of less than 6” in 12”, asphalt singles on a 
pitch of less than 2” in 12”, with special 
cementing required under 4” in 12”. On 
flat or nearly flat roofs, you can use little 
except roll or built-up roofing. Allow for 
this if you want your new roof to match 
the existing one. 

Install flashing where your new roof 
meets the house,.and above windows and 
doors. Aluminum, in most cases, is as 
satisfactory as copper and much less ex- 
pensive. Where soldering of flashing is 
required, as on chimneys, choose copper. 
Caulk all cracks and joints so that the 
addition won't leak away the dollars you 
spend on fuel. 

Exterior finish. Keep it simple. Don’t 
think you have to make it different for 
“variety.” The result may be a hodge- 


exterior use are redwood, cedar and cy- 
press, although you can use less expensive 
siding if you plan to paint it. Use alu- 
minum nails and you'll never be bothered 
by “weeping,” an occasional failing even 
of galvanized nails, especially in damp or 
rainy climates. 

Insulation. Don’t skimp on it. Some 
builders are now putting as much as 6” 
between roof rafters and are packing side 
walls with full 3”-thick batts. The reason: 


In just 
10 minutes 

your dealer 
can prove.. 


The AMF De Walt Power Shop 
makes woodworking easy for you 


Sce for yourself why DeWalt’s original radial arm design, 
big capacity, and unsurpassed accuracy make it the finest, 
most valuable all-purpose power tool you can own. 

Your dealer will quickly show you how a DeWalt saves the 
cost of a shop full of tools — makes all home woodworki 
fast, easy, safe ...fun! How you can make furniture, buil 
in cabinets, finish off the attic or basement, make home 


years to my! 
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De Walt Inc., Dept. PS-709, Lancast 
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Heavy insulation not only saves winter 
fuel but is a particularly critical factor in 
summer cooling. It costs five times as 
much to cool your house one degree as it 
does to heat it one degree. Batts with 
aluminum-foil facing are expensive—but 
pay off. 

If your addition has a finish ceiling, 
insulate the ceiling, not the roof. Venti- 
late between ceiling and roof, as you 
would any unused attic. To secure an air 
wash between rafters, include small lou- 
vers or screened openings in the under- 
side of the roof overhang. 

If the addition is next to an unheated 
area, such as a garage, don’t overlook in- 
sulating these walls. If they are closed, 
take off a top board and pour in pellet- 
type insulation. 

Interior finish. Apply finish only after 
all plumbing, heating and wiring have 


JALOUSIE FRAMES went up in one piece on the 
Ponds’ new addition. Glass slats were then in- 


196 Porutar science 


been done. If your electrical circuits are 
already overloaded, get increased current 
by enlarging the size of the service entry. 
Typical charge for converting from a 60- 
to a 100-ampere service ranges from $75 
to $150. 

Most economical wall finish is gypsum 
board—five to six cents per square foot. 
It’s good, too—so good it’s going into 
many luxury homes. New techniques make 
it easier to get invisible joints. If you find 
your own joint technique still off, use 
sand- or texture-paint to hide imperfec- 
tions. 

Don’t overlook the handsome new wall- 
paneling materials available. They are 
worth inspection at your lumber dealer. 
Of special note are prefinished hardwood 
panels in sheet and plank patterns. Price: 
about 50 to 80 cents per square foot. But 
they are beautit END 


serted in metal clips that pivot like Venetian 
blinds. Frames also hold screens, storm sash. 


Black& Decker: U-3 


—packs more power—does more jobs! 


HIGH-QUALITY HELICAL GEARS 
‘sive quieter, smoother flow of 
Dower from motor 


e 


GEARED CHUCK same 


Insist 
Black & Dé 


—the U3 


Power pays off when you drive B&D attachments 


+ Trims hedges 's wood 
+ Drives screws» Sands any surface 
+ Polishes any material...and DRILLS! 


Most drills can bore holes without trouble. 
But driving attachments really separates the 
tools from the toys. That's why we gave the 


Look under "Tools-Electric” 


Black& Decker 


World's largest maker of Portable Electric Tools 


Black & Decker U-3 Drill extra power, extra 
torque, extra quality. Insist on the U-3 Drill 
and B&D attachments by name at your dealer's 
—don’t accept less than the best! 


¥ SEND COUPON FOR HANDY IDEA BOOK! == 
A ‘THE BLACK & DECKER MFG. CO, 
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6 Locations 
for That Extra Bath 


‘O ROOM for an extra bathroom? It’s 
a rare home where this is really the 
case. A bathroom can be squeezed into an 
amazingly small space. An area 3’ by 5’ 
handles a wash basin and toilet; 3’ by 8’ 
is enough for a shower, too. 
. Look for the space in places like: 
1. A_ hallway. The untraveled end 
of a hall, next to a window, may contain 
as much as 30 or 40 square feet—adequate 
space for a bathroom. 
2 Closets back-to-back. Opened up, 
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they sometimes measure as much as 4’ by 
4’. A walk-in closet might become a pow- 
der room by itself. 

3. A first-floor laundry. Streamline 
the laundry with modern appliances that 
take up less room, like a dryer-over-wash- 
er combination. Then add a half bath. 

4, An existing bath. An average basin, 
bowl and bathtub need a minimum of 5° 
by 6”. Some large bathrooms can be split 
into two by relocating the fixtures. 

5. Under the stairs. A wash basin 


799 allowance oF 
for your old torch...* 


ANY OLD TORCH—Gasoline, Butane, Kerosene, “Tin-Can" 
Type, Alcohol, Propane—regardless of age or condition 


. toward a modern, convenient 


Beanz () manic 


TX-888 All-Purpose 


TORCH KIT 


Here's the Ait youl wie hundreds of 
fimer—for home ond auto repairs, hob- 
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espholt Tile, elecrical work, ste. Eosy 
fo vie. Torch lights with fick of @ 

ater toe mmoich. Plenty of heot. Up to 2.300" F.l 
Sefe, disposable fuel cylinder that pro- 

\ vides up to 15 hours of use 

Torch with A 

pencil buMer Fe spreader Regular retail kit price $8.88 

a LESS YOUR TRADE-IN $1.00 


fais —E Soldering tip NOW YOU PAY ONLY $7.88 


HUNDREDS OF USES: 


© Sweating . o Laying tite 2 

copper tubing i ighting fires Oy [> dering 
‘© Plumbing repairs © Loosening 
© Leading gutters frozen bolts 


OTTO BERNZ CO., INC. + ROCHESTER, N.Y. 
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and toilet usually will fit here. Just re- 
member to check the headroom before you 
go ahead with the installation. 

6. Part of a bedroom, Take a 3’ slice 
from one side of the room. Put a toilet 
at one end of the new room, a stall 
shower at the other and a basin opposite 
a door in the partition. 

Other tips. Have the door swing out, 


‘MINIMUM BATH: The 
three main fixtures de- 
mand at least this space. 


PLAN YOUR OWN BATH by using these standard 
fixture dimensions. Allow adequate clearance 
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or install a sliding one. Ventilate win- 
dowless rooms with a ducted fan or pre- 
fabbed skylight. Place new fixtures near 
existing water and waste lines for a lower 
plumbing bill. Check floor joists: Con- 
ventional fixtures weigh up to 20 Ib. per 
sq. ft, tile in mortar up to 30 Ib. On 
spans over 1114’, better double 2’-by-8” 
joists on 16” centers. 


around them—3" to 4” of arm room on each 
side, at least 24” between fixtures. 


now, in power tools, too, 


if it’s 


MODEL 1498. Sc-inch drill; AC-DC 25 to @eyele: 115 volts: 
2500 rpm. fre sped; 13500 rpm. load speed; tbs; U.L-approced. 


Mall? 
mii SioLccmeane 


Division of Remington Arms Company, Inc. 
Bridgeport, 2, Conn. 


Electric Saws for Belt and Orbital 
‘every carpentry Job. type sancers. 


‘Prices and specications mujer te change without notion, 


it's right! 


the femous 199 8 Power Drill has § 
great features that make it right lor you! 


* Precision geared chuck for greater accuracy! 
‘* Heat treated gears for longer lite! 

* Balanced armatures for smoother running! 

‘+ Anti-heating fan for cooler operation and longer wear! 

* Die cast aluminum alloy housing for light weight...longer lite! 


Here’s the answer to the tough ones—the jobs that defy 
ordinary drills! Yes, now you can have power tools by 
Remington, the newest name in power tools...the greatest 
name in sporting firearms and ammunition for 141 years. 
Model 149B has the power of drills costing twice as much! 
And it’s built for superior performance on the most rugged 
jobs—as are all of Remington's famous Mall power tools. 
With its attachments, this drill can be used as a saw, 
planer, sander, polisher, paint mixer, hedge trimmer, screw 
driver, and in many other ways. Saves hours of work, 
There's a power tool by Mall Tool Company, Division 
of Remington Arms Company, Inc., for every need. For 
further information just fill out the convenient coupon. 


SSALL. TOOL COAEPAIE, Dison of Remtnaton frees Gommany, tos. Oat 17 


port 
Please send free catalog om Parable Berit Tools 
ery. zone__stare. 
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How to 


Move a Porch 


Indoors 


A root and foundation put you w 
and the job is done 


enclosure. Add w: 


AKE a fresh look at an open porch 
and you'll see that it represents the 
two most expensive parts of an ad- 

dition to your house: a floor and a roof. 

‘You need only three walls to make it a 

permanent room. 

Modern building materials give you a 
broad choice of attractive enclosures. For 
permanent walls, you can use convention- 
al stud construction. The method is the 
same whether you fit screens in between 
the studs or nail up large building panels 
over them. Spacing isn’t critical because 
the studs support no weight—you can lo- 
cate them to match whatever materials 
you use. 

For a winter enclosure, you may prefer 
an insulated wall, using standard batts 
that fit between studs either 16” or 24” 


apart. 

Mr. and Mrs. Henry Weiman chose a 
modern material—aluminum—for the 
convertible enclosure on their home in 
Norwalk, Conn. Screens and louvers keep 
out bugs and rain in summer; glass seals 
out the cold in winter. Louvers, screens 
and giass frames are made of aluminum, 
following Reynolds Metal Co. plans. 

‘Two-by-four studs were first put up to 
divide the sides of the Weimans’ porch 
into equal sections. Short sections of 
louvers were then fitted between the studs 
to provide a low knee wall. The louvers, 
cut from sheet aluminum, can be made in 
widths up to 36” and stacked to any 
height. Their ends are held in frames made 
of 1” aluminum angle. 

To avoid trouble later, the studs are 
anchored directly to the concrete with 
metal angles and screws. This eliminates 
a wood sole plate that might eventually 
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| on the way to a permanent 


rot from water dripping off the louvers. 
Flashing riveted to each bottom louver 
carries water off over the edge of the porch. 

‘The tops of the studs are spiked to the 
porch header along the front where the 
roof line is straight. Along the sloping 
sides, a level two-by-four is run from the 
house wall to each corner post to provide 
a horizontal header, and the studs are 
nailed to the underside. The opening 
above the header is filled in with decora- 
tive boards cut to match the roof slope so 
that their bottom edges are horizon 

Over each set of louvers a two-b 
rail is spiked between the studs, and a one- 
by-six sill board is nailed on top. Screens 


> 


ALUMINUM LOUVERS were used on the Weimans’ 

porch to give effect of a partial wall without 
cool breeze: above the 

louvers is sloped slightly to shed rain. 
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are held in tracks on the inside of the 
louvers and are replaced in winter by glass. 
For greater warmth and protection against 
breakage, plywood panels could be sub- 
stituted for the glass. 

‘The screens above the louvers fit be- 
tween the studs and go on from the out- 
side, up against quarter-round molding 
used as stops. Identical glass panels are 
put in similarly in winter, and both are 
held in place by metal turnbuttons. 
Double storm sash could be installed by 
putting additional glass panels on from 
the inside, against a second set of stops. 


A DETAIL WORTH NOTING: Metal angles and ex- 
pansion anchors were used to fasten studs to 
the conerete floor of the Weimans’ porch. This 
means there'll be no wood plate to rot. 


AFTER STUDS WERE UP, a two-by-four rail was 
nailed between them about 30” high to form 
openings for the Weimans’ louvers. Tops of studs 
butt against a level two-by-four header. 


Dividing each sash into two sections, as 
was done on the sides of the Weiman 
porch, makes them easier to handle and 
store than the full-length ones in front. 
But in deciding where to divide them, care 
must be taken to avoid a view-obstructing 
line that falls at eye level when either 
standing or sitting 

The Weimans figure they spent about 
$80 for lumber and a door to enclose their 
8’-by-14’ porch. Louvers cost $60. A full 
set of screen sections ran to about $60, | 
and an identical set of glass sash $95. 
That's a year-round room for $295. | 


TO GET A SNUG FIT against the shingles on the 
Weiman job, stud was spiked to house, then 


faced with a notched trim board. Drawing com- 


pass transfers outline of shingles to board. 


REPLACE YOUR OLD CELLAR DOOR 


a | 


SHIPLAP SIDING was used to fill the space be- | 
tween the screens and the sloping roof. The 


lower edges, cut to decorative scallops, hang 
several inches below top of the screens. END | 


ng stair wells, 


Rush coupon today for free “How To Install It” 


folder with instructions for measuring. 


Three standard sizes fit almost all ex’ 


DOOR 


DEPT. 961 
NEW HAVEN, CONN. 


STATE. 


THE BILCO COMPANY 


} 
@ 
a 


AMERICA’S FINEST BASEMENT 


Please send complete information and the name of my nearest deal 


(| am interested for a new home. 


nates repair and replacement expense. 


trim looking all steel Bilco Door. Do it your- 
quickly. Adds amazing new beauty to your home. 


Now you can replace that worn out troublesome wood hatch- 
Its smooth, easy operation will delight the whole family. 


Permanently eli 


way with a 
selfieauily, 
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a 


Divide—and Conquer 
Your Space Problem 


Need another dining area or 
bedroom? Room dividers can 
double the use of your space 


FTEN it’s not more floor area you 

need, but a better way to use what’s 
already there. By adding a divider that 
splits one room into two handier spaces, 


ONE BEDROOM BECAME TWO with this divider 
built by Darrell Huff of California. Shelves, 
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you can double the room's convenience. 

Every room in your house is a possible 
candidate for a room divider. 

© In the kitchen: add a laundry space 
ora breakfast nook. 

© Inthe living room: add a dining area, 
library or a TV corner. 

In a bedroom: turn one room into 
two. 

Your divider may only suggest separa- 


= Bo ts 


cabinets and drop-down desks are accessible 
from both sides, with a center “pass-through.” 


if you need Quality Performance 
... THIS IS THE SAW FOR YOU! 


\) CLAUSING | 


10” TILT/ARBOR SAW 


ra ~ Whatever your sawing requirements . . . construction, 

AN cabinet work, industrial or hobby . . . this new Claus- 

ing will give you performance surpassing anything 

you've ever experienced in saws of comparable size. 

It is the only saw to give you the important features 

t listed below the saw to consider before buy 
\ any saw. Get the facts and compare! 


Only CLAUSING gives you 
all these important features: 


* Heavy-duty, 3 HP construc- 
tion throughout 

* Three big table sizes... up 
to 54%" x 2714" 


Sealed-for-life ball bearings 
Continvous-duty motor 
1103 HP 
B] * Double-locking lift-off fence 
WRITE FOR| — « « best in the industry 
Modified-wedge cog belt 
FREE aia 
LITERATURE 3 , efficient blade controls 
Lorge mitre gauge with 
keyed slide 
Exclusive tilt dial 
Cast-Iron base 


CLAUSING DIVISION 
ilas. Press. Company 


914M. PITCHER. STREET KALAMAZOO, MICHIGAN 
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DESK LEAVES OPEN LEVEL on the Huff divider 
of beveled lip, as shown in sketch 

.. Lip is formed by gluing extra %” thickness 

of plywood to top of %” plywood. 


AS*BEVEL~ CESK LEAF 


z 


BOTTOM DESK SHELF” 
Ve euywooe. 


MOUNTING BLOCK — 
AND CASTERS — 
‘OPTIONAL 


SLIDING DOORS are rabbeted extra deep at top 
so they can be removed or inserted by pushing 
them upward to free lower edges. Casters are 
concealed by skirt almost touching floor. 
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tion, such as a waist-high counter for serv- 
ing food to an adjoining dining area. Often 
a set of vertical poles will give the effect 
of a divider without closing off light and 
air. You can make brackets to hold the 
poles by drilling matching holes in wood 
strips and fastening the strips to the floor 
and ceiling. 

A divider is also an ideal spot to mount 
a TV set on a swivel. Then you can let 
part of the family watch while others want 
to talk in another area. 

By building your divider as a storage 
unit, you can gain an entire wall of shelf 
and cabinet space while stealing only a 
foot or so of floor space. A divider can also 
add a decorative touch. Plants, fish tanks 
and light fixtures have all been used to 
dress them up. 

Where only partial privacy is needed, 
run the divider 1’ or 2’ short of the ceiling. 
The open space at the top will keep the 
new smaller areas from looking closed-in. 
For complete privacy, you may prefer a 
full floor-to-ceiling unit. 

Two bedrooms from one. One couple 
with two children in the same bedroom 
used a double-decker bunk bed—itself a 
space saver—to create two separate bed- 
rooms. They nailed a plywood panel to 
one side of the bed between the floor and 
the upper bunk. Then, on the opposite 
side, they nailed another plywood panel 
between the upper bunk and the ceiling. 

A door hinged at the end of the bed com- 
pleted the new “wall.” Now the young- 
sters share a single bed—but in different 
rooms. Reconverting to one room later will 
be simple. 

Wheeled dividers go anywhere. Darrell 
Huff of Sonoma, Calif., built a portable 
storage wall mounted on casters. Already 
it has served to divide one big office into 
two, a garage into a workshop and den, 
and his two daughters’ bedroom into sepa- 
rate sleeping areas. 

‘The sides, shelves and uprights in the 
divider are all 16”-wide strips of plywood 
(three widths sliced from each 4’-by-8’ 
plywood panel). Hinged desk leaves drop 
down on each side, and sliding-door cabi- 
nets are arranged so that half open from 
one side, half from the other. 

The Huff divider leaves an open space 
at the ceiling. When a fully closed parti- 
tion is wanted, he just fits in small pieces 
of plywood at the top and hinges a door 
at one end of the divider. END 


Ideas You Can Borrow 
from House Trailers 


Space savers designed tor 
living will solve many 
house problems, too 


quarters, but many trailer families 

squeeze into a space from a half to a 
quarter as big. Less than 400 square feet of 
floor area may give them three separate 
bedrooms, a living room, kitchen-dining 
room, and full bath. Ingenious furnishings 
do the trick—sliding doors, folding walls, 
shallow floor-to-ceiling cabinets, fold- 
aways, pull-outs, and dual-purpose furni- 
ture. 

While some of these trailer features in- 
volve more inconvenience than the aver- 
age homeowner would put up with, you 
can profit by borrowing other ideas, to 
make the most of your own house space. 


~ 


Yun home may seem like cramped 


FOLDAWAYS are as old as ships’ cabins, but 
trailer manufacturers make the most of them. 
A table, work shelf, vanity, bunk or lavatory 


PULL-OUT TABLE that operates on the principle 
of a roll-top desk is the biggest space saver in 
this trailer kitchen. You'd find one like it just 
as handy to “enlarge” a cramped dinette. 


hinged to a wall takes little or no floor space 
when not in use. Similar foldaways will go far 
to solve your own space problems. [contiNveD] 
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Trailer tricks make space do double duty. Try some at home 


WORK-COUNTER SPACE is increased when re- _ tions that rest ona ledge. For the stove, a metal- 


movable covers are fitted to both sink and stove. bottomed lid hinges down from the wall to 
‘The sink hatch shown above comes safely cover the burners and the pilot light. 


DUAL-PURPOSE FURNITURE for trailers includes into beds at night. Storage space may be cabi- 
sofas that convert into double beds, and facing _ nets placed high enough for head clearance, or 
dinette seats that make up, sleeping-car fashion, spacious seat boxes with cushion tops. END 
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I want Quality screws made in the USA. Southern 
makes every screw it sells. Makes them to rigid speci- 
fications. They start easy, go straight, and hold fast! 


Southern, provides the exact size and finish I want. 
Either Philips or slotted, in all popular head styles 
id finishes, Steel, brass, silicon bronze, aluminum and 
stainless steel in standard plated finishes. 


Southern Screws are easy to find. Dealers stock them 
because they are pre-sold bear op national advertising 
and widely distributed for quick shipment. 


‘Z-to-C"® label prevents confusion. 1 
lance which box has the fastener I want. 
It's easy to build up a working supply to meet all my 
needs, and keep them straight. No fighting traffic, no 
parking worries, for “driblet” purchases, 


Southern’s 
know at a 


I buy by the box and save money! 


WOOD SCREWS © MACHINE SCREWS & NUTS * A, B&F 
TAPPING SCREWS * DOWEL SCREWS © DRIVE SCREWS 
STOVE BOLTS * CARRIAGE BOLTS * HANGER BOLTS 


‘Mail coupon for your helpful TC-4 folder and 
Popular Science reprint, both FREE. 


Statesville, North Coroli 


Send Free TC-4 “Selecting and Using 
Sheet ‘Metal Screws. my copy of 
Bas ‘Sf Poplar Selenee story 


Wood Serows and 
fo Milton Serews ® 


stare, 
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4 Space-Making 
Ideas for Your Home 


ON A WALL ABOVE A SOFA, usually bare, 
hang one or more wood shelves on brackets 
attached to the studs. You'll save the floor space 


that a full-length bookcase would take up. 


| 
am 


A KITCHEN DOOR often swings to within 3” 

‘of a blank wall—the amount the knob pro- 
jects. Steal an extra inch—so that the door 
doesn't quite swing back all the way—and build 
ceasy-to-reach ceiling-high pantry shelves 4” deep 
to hold canned foods. Arrange the shelves so 
that the knob fits into a space between. 
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BUILD SHELVES in the sides of a cellar-door 

hatchway, pearl back some earth if neces- 
sary. Paints, turps, lawn chemicals and similar 
supplies are safer outdoors than in, 


BATHROOM SPACE IS WASTED above fixtures 

and at the top of tubs and shower stalls. 
Cabinets attached to the wall and ceiling will 
hold towels, linens and other supplies. Ceiling 
cabinets can often be installed in other areas, 
such as over doorways and in corners, without 
being in the way or obstructing headroom. 


RIGHTEN ANY ROOM with luxurious Weldwood Paneling. This cheerful birch V-plank paneling gives @ random-plonk effect, 


that are py 


inished to save you hours of labor . . 


‘and costs only $65 for a full 12° x 8’ wall, 


Make an old room new again with 
Sasy-to-inetal) Weldwood paneling 


INSTALL PANELS with nails concealed in V-grooves, or with 
Weldwood Contact Cement, on furring strips over studs, or 
over old walls. Bonds permanently, on contact, without clamps. 


EMPHASIZE JOINTS with Weldwood Veneer-Faced Aluminum 
Moldings to match panel wood. Also available: Weldwood 
Hardwood Trim, in a variety of woods and styles. 


You can enrich a room with wood paneling easily 
and less expensively than you may think. 

Weldwood Prefinished’ Paneling comes in a 
handsome variety of woods and finishes, all ready 
to install. Each panel is factory sanded, waxed, 
and rubbed like fine furniture’to bring out the 
true wood beauty and protect its surface. Or, you 
may buy Weldwood Paneling unfinished at lower 
cost. 

Weldwood Paneling’s beauty grows as time 
goes on. . . and with hardly any care. It’s guar- 
anteed for the life of your home! See Weldwood 
Paneling at your lumber dealer's, or at any of 


our 87 offices. 


Weldwood’ 
PANELING 


A Product of United Stotes Plywood Corporation 
Weldwood Glues—Flexible Wood-Trim®—Firzite”—Satinlac® 


United States Plywood Corporation 
Box 61, New York 46, N. Y. 


full-color, 20-poge d: 
‘wih Weldwood 


book, “Beawtily Your Hos 
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Removable Steps 
Solve Space Problem 


STRAIGHTAWAY ACCESS is a must for moving bulky objects 
up and down narrow stairs. The Ron Andersons got it in an 

is way after finding they couldn't heft furniture past 
angle turn at the foot of a stairway in their Minne- 
is home. They installed treads and risers that hook to 
tf aida Yomary for eary removal, Is then possible to com 
vert the stair well into an open hatehway, reached (as seen 
above) from an aligned back door and cellar stairs. Foam- 
rubber strips on the runners damp tread sound. 
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SCREEN-DOOR HOOKS attach the 
stair members firmly to side run 
ners. The runners are extra thick 
(14 ' to provide good bearing sur- 
faces. Foam-rubber strips offer lock- 
ing tension for the hooks. 


RABBET AT REAR and groove under 
the forward end of each 1”-thick 
oak tread act as interlocks for risers. 
As shown in the photo at left, the 
topmost riser is permanently at- 
tached to the side runners, 


It’s easy to build a sound- conditioned 


Here’s a game room where the kids (and you) 
can raise a rumpus without rousing the whole 
house and neighborhood. And you can build a 
room like this in your basement for much less 
than you might think. 

Gold Bond Acoustamatic Ceiling Tiles can be 
stapled—or nailed—easily to wood furring strips 
applied right on your old ceiling. Both random 
and regular patterns (see above) have hundreds 
of perforations that soak up noise. You have 
a quiet room, and the ivory-white, flame-resistant 
finish makes the room bright and cheery. 

The attractive walls are of Gold Bond Gypsum 
Wallboard and Insulation Tiles. Tiles come in 
ivory-white and a random assortment of four 
lovely pastels, Interlocking edges hide nails or 
staples, Wallboard goes up fast. Saw panels like 
‘wood, or score with a knife, and snap. Finish 


with quick-drying Gold Bond Velvet Latex Paint 
and matching Latex Enamel. Move in! 

Want plans so you can start building? Write for 
free illustrated folder, “How to Remodel Your 
Basement,” to National Gypsum Company, 
Dept. PS 97, Box 73, Buffalo 13, N. Y. Then 
see your local Gold Bond Dealer. He'll supply 
everything you need — including helpful advice. 


Scrap Forms Speaker Grille 


Arrractive grille trim for a homemade 
speaker enclosure may be no farther away 
than your scrap bin and your wife’s “junk 
jewelry” box, Umbrella ribs, or metal 
binding strips from calendars can be 
woven into many patterns. Solder rosettes 
at intersections, if you like; then gild.— 
Carlton G. Bucher, White Plains, N.Y. 


Radiator Hose Patches Pipe 


You don’t have to own a pipe threader 
to replace a short length of leaking water 
pipe at a distance from a union. Cut out 
the defective section with a hacksaw and 
make a coupling from radiator hose, as 
shown above. Such hose comes in sizes 
to fit most home water pipes, and if slight- 
ly oversize it can be drawn tight when you 
fasten the hose clamps. A hose coupling is 
also handy on horizontal drain pipes that 
have to be parted periodically for clean- 
ing.—Louis M: Reitz, Bourbon, Mo. 
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Mirror Lights Up Color Slides 

Tue viewer below will give you a quick 
look at your 35-mm. color slides when you 
don’t have the time or opportunity to set 
up a projector. It needs no batteries or 
light bulb, yet produces a surprisingly 
bright image that several persons can see 
at one time. 

The secret is a small dime-store mirror. 
Cemented to the base, it reflects light from 
a window or a table lamp up through a 
piece of ground glass to illuminate the 
transparency. You can make the sides and 
base from 1” plywood or other light 
wood. For 2”-by-2” slides, make the center 
hole and ground glass correspondingly 
larger. The ground glass is available in 
precut sizes from photo-supply stores,— 
Eric R. Adams, Toronto, Ont. 


Vex axa" 
Sa 


SxS" OME-STORE 
MIRROR GLUED 
To Base 


tit 
9 a 


Kidbber Tle 


PLASTIC-FORTIFIED 


Ww 


And you'll be delighted, too, if you 
bring the color and comfort of 
Danbury Rubber Tile into your 
home. It’s luxury flooring 
(surprisingly low in price). 


we FOR THE DANBURY 4 | 


FLOOR PATTERN PLANNER 
AND INSTALLATION GUIDE 
it's free! 


FLOORING DIVISION 
THE DANBURY RUBBER COMPANY, INC. 
DANBURY, CONNECTICUT 
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Folding Rule 
Is 7 Bonus Tools 


more than just measure distances. 

‘You can use it as a vertical level, a 
try square, miter gauge, marking gauge, 
compass, protractor and template. To 
make it serve all these purposes, extend 
the first blade of the rule. Butting the 
rest of the rule against the edge of a 
board (see lower sketch, opposite page) 
note the distance between this edge and 
the 5” mark (on my rule it is \"). At 


| SIX-FOOT folding rule will do a lot 


VERTICAL LEVEL: Extend the rule about half- 
way and suspend it from a nail at the 1” hole. 
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exactly this distance beyond the 1” mark, 
bore a \"-diameter hole through the rule 
at its center line. Continue boring holes 
at 1” intervals the full length of the rule. 
Also open it at the 12” and 24” joints to 
form an accurate 45° right triangle. Bore 
aligned holes through the two blades that 
cross at 90° (see upper sketch, opposite 
page). The photos show how the rule is 
then put to use as seven bonus tools. 
—Philip E. McCafferty 


Hanging free, the heavy folded section holds 


the rule plumb for vertical alignin; 


TRY SQUARE AND 
rule at the 12” and 2 


ITER GAUGE: Ope 
joints, form a 45° right 
angle, and drill aligned holes through the 
nters of the crossing blades. This gives you 
a try square or miter gauge at a moment's 
notice. Just slip a nail through the holes a 
use whichever side of the rule provides a 
blade that can be butted against the stock. 


MARKING GAUGE: Holes drill 
make the rule a handy ng gauge. Using 
the same method, you can transfer irregular 
outlines to the surface of any material. 


Bion 


Please turn the page for more bonus uses for your rule sertemser 1957 219 


COMPASS: With , the ircles eters ranging from 2' to 
turned into a ki c at let Deduct 1” when you read the radius. 


by the first three blades the rule 
rt of the angles made for 
positions, as shown. cover 
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WHITE CLAD MEZURALL 

Ideal for the hand craftsman. Snow white 
fine double graduated with feet and 
inches, and consecutive inches. '” wide 
line in 6, 8, 10 and 12 ft. lengths. 6 ft. 
only 98¢. 


WHITE CLAD SUPER MEZURALL 
Wide %" line extends further unsup- 
ported. Same accurate easy to read 
double graduations as regular Mezurall 
Strong die-cast case. 10 and 12 ft. 
lengths. 10 ft. only $2.39. 


EXECUTIVE THINLINE 

The ideal pocket tape, Thin and light, 
and accurate. . . like a fine watch, 
Bold black figures on snow white line, 
6 and 8 ft. lengths. 6 ft. only $1.50, 
beautifully gift boxed, 


WHITE CLAD BANNER 

A necessity for gardening, decorating and 
‘construction. Tempered steel blade grad- 
vated to aths. Rust resistant steel case 
Covered with handsome maroon vinyl. 25, 


X-46 EXTENSION WOOD RULE 

Extra strong for heavy duty use. 6” fitted 
brass slide for accurate inside measure- 
ments. Bold markings embedded in wood 
‘and plastic coated wear longer. 6 ft. 


PRECISION TOOLS 

Lufkin precision tools are favorites of 
the most exacting craftsmen. Illuse 
trated is the full finish Chrome Clad 
mike with exclusive cam lock, friction 


50, 75 and 100 ft. lengths. 50 ft. only 


length only $2.50. 
$5.00, 


thimble, and carbide tipped anvil and 
spindle. 


IT COSTS LESS 
TO USE GOOD MEASURING TOOLS 


choose the ones best for you 
from the only complete line 


The success of any project, from bird house to 
bridge, depends on accurate measurements. You 
can make accurate measurements easily . . .. and 
save time, timber and temper . . . only with good 
measuring tools that are suited to your needs. 

You can buy with confidence when you select a 
measuring tool bearing the Lufkin name. It has 
represented accuracy, durability and convenience 
since 1869 . . . it represents your most economical 
buy. 

The next time you're passing a tool display, give 
@ thought to your measuring tools — then pick up 


the Lufkin tape, rule and precision tools you need. 
They're at hardware, lumber and tool dealers 
everywhere. 


OF KI 


483 


TAPES + PRECISION TOOLS 
THE LUFKIN RULE COMPANY, Saginaw, Michigan 
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Wordless 5 
Workshop !:) 


By Roy Doty 


ah ee 
Ih and Jo Stover 7 
i Eso \tl 
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Next Month: Tracks to help guide a car in and out of a garage ‘serrember 1957 229 


New for the Handyman 


jist Weather. Said to 
les to withstand the 
effects of the outdoors, these synthetic- 
rubber patio tiles have many uses. You 
can use them as settings for barbecues 
and grills, garden paths, even garage ap- 


2. Counter Topping Is Flexible. Because 
it's so flexible, you can easily install this 
vinyl-plastic material on counter tops and 
in drawers. The manufacturer says any- 
one familiar with tools can install a de 
luxe kitchen counter top in a day or less. 
The material can be run across the 
counter and up the wall or counter back- 
board in one piece, producing a curved 
corner that’s easy to clean. It is said to 
cut dish clatter and reduce breakage. 
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proaches. Because a special adhesive is 
necessary and the base must be specially 
prepared, the maker recommends that you 
have the job done by a professional tile 
setter. Indoors, you can install the units 
yourself as you would any floor tile. 


3. Faucets Where You Need ’Em. With 
only a drill you can connect this clamp- 
on pipe tee to an existing water pipe. No 
pipe-fitting experience is needed to install 
a shower, a utility faucet or an automatic 
washer. You do the job in three steps: 
(1) shut off the water and clamp the 
saddle tee to the pipe in the desired loca- 
tion; (2) drill a hole in the pipe, using 
the tee as a drill guide; (3) screw the new 
outlet or faucet into the tee. 


For more handyman news, turn to page 226 


MILLERS FALLS 
Router-Plane-Shaper. 


WITH REVOLUTIONARY NEW LINE 
OF LOW-COST ROUTER BITS Built for 


professional 


performances 


No. 6826 only $31.95* 
ower Unit 


(Power Unit and Base) 
No. 6800 only $39.95 


with built-in motor mount) 
No. 6818 only $19.95" 
without Power Unit) 


POWER UNIT 


— an exciting new 3-tools-in-1 com 
bination loaded with exclusive features to give 
professional results — yet priced to bring the 
adventure of fine cabinet-work within reach 
of everyone! It’s a Router, a Plane, a Shaper! 
— that will do hundreds of jobs quicker and 
better—including dado cuts, moldings, fluting, 
rabbet cuts, dovetail joints, inlaying, planing 
and shaping. A real precision tool with plenty 
of power and speed, that anyone can use! 

Plus ...a revolutionary new line of 17 pop- 
ular Router Bits, made of Special M-2 High 
Speed Steel — faster, longer-lasting —at 1/3 
less cost than other types. 

See and buy the Millers Falls Router-Plane- 
Shaper and its complete line of attachments at 
your favorite dealer's... . or write us for name 
of qualified dealer nearest you. 


REE AT YOUR HARDWARE DEALER'S 
Folders and full information about the Rovter-Plane- 
Shoper ond other fine Millers Falls Tools. . . or write 


ROUTER / Lorge 6” dio. bose and big hardwood handles 
for positive control / Direct-reading scale for fine 
depth adjustment / Exclusive micrometer-screw od 
iustment for control of cut location y Extra long 
reds for long reach cuts / Base and ‘non-marking 
sub-bose foke oll populor templet guides 


PLANE / Big 14” shoe y Outboard orbor support / Mi: 
crometer-serew adjustment for front-to-rear shoe 
ond cutter alignment / Direct-reading depth adjust- 
ing scale { Notched quadrant for quick bevel cuts 

15" to 445 


SHAPER / 1/3 cost of comparable models / Big work 
surface (24” x 7/4") Built-in motor mount for 
Quick, easy changeovers / Accurate depth adjust- 


ment / Adjustable fence / Rugged 1” marine ply- 
wood toble 
Plus 


© special “pockoge” of exclusive firsts for 
plastic lominate application! 


MILLERS FALLS 
Sw wns FALLS COMPANY 
Dept. PS-19, Greenfield, Mass. 
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For the Handyman (continued) 


4. Do-It-Yourself Bathtub. Molded of 
glass fiber, this new tub is so light (18 
pounds) that you can install it single- 
handed. Complete installation instruc- 
tions and a matching front panel (not 
shown in photo) are furnished with each 


226 Porutar science 


tub, making it easy for you to put in that 
extra bath or replace an old-fashioned tub. 
‘The tub looks like porcelain, yet it is said 
not to chip or craze under blows that 
would damage a conventional tub, You 
have a choice of molded-in colors. 


S. Insulation Forms in Wall. Some day 
soon, when you want to insulate the walls 
of an existing house, you may cut a hole 
through the siding and pour in a phenolic 
resin and acid catalyst. The liquid resin 
will then foam to 200 times its original 
volume, filling the space between the 
studs with foam insulation. The photos 
at the left show how the technique was 
demonstrated in a laboratory setup. The 
near picture reveals the foam blanket 
after the retaining structure had been 
pulled away. It is expected that builders 
may use the process because*foamed-in- 
place insulation will save storage space 
and decrease shipping loads. 


New York City 


How many of these projects 
are you planning for your home? 


Ci Installing ceiling tile 

Cy Reupholstering 

C1 Building furniture 

Installing insulation 

Cl Making picture frames 

Cl Making or repairing screens 

Installing low-voltage wiring 

Installing built-in speakers 

(D Tacking chicken wire to 
shelters, cages, storage bins 

e 

(1 Erecting tree and shrub 
shelters 

CO Laying roofing paper 

Cy Re-canvasing lawn furniture 

CO Instaliing insulation 


i Installing wooden under- 
course shingles 


Applying cornerite 
Cl Applying felt and waterproof 
paper to exterior walls 
Installing flashing paper 
Ci Laying undertet for roofing 
Gi Installing vapor barriers 
. 
(5 Building trellises or arbors 
[1] Applying asphalt shingles 
1 Applying metal lath to 
studding 
CO Laying underftooring 
Ci Applying metal discs for 
built-up tar and gravel roofs 


1 Applying corrugated paper 
for installing blown-type 
rock wool 


The Bostitch T5 Tacker helps 
you do all these better and 
faster! 


Just aim and squeeze. A rug- 
ged staple gets a powerful grip 
exactly where you want it. 
Can’t mar surfaces. Approved 
by leading makers of ceiling 
tile, used by professional crafts- 
men. Wonderful in tight places! 


The Bostitch H2B Stapling 
Hammer helps you do all 
these better and faster! 


Use this high-speed, self-feed~ 
ing stapling hammer on all 
these jobs—and wherever you 
want light tacking or nailing. 
Holds 160 staples. One-hand 
operation—other hand’s free 
to position work. Lightweight 
with a long reach, Takes the 
fatigue out of drawn-out jobs. 


The Bostitch H4 Stapling 
Hammer helps you do all 
these better and faster! 


Big jobs go fast when you work 
with the H4. Every easy blow 
drivesa staple %” deep. Staple 
legs spread inside work for 
more holding power than a nail. 
For roofing you need less stag- 
ing, finish 4 times faster than 
with hammer and nails! 


See these time: 
Bostitch Staplers at your Building 
Supply Dealer's—or mail the coupon. 


BOSTITCH, 569 Briggs Drive, East Greenwich, Rhode Island 


Please sond me information on the following: 
Fasten it better and faster with 5 Tacker i H4 Stapling Hammer 
H2B Stapling Hammer © Ceiling Tile Installation Handbook 
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How to Keep 
House Drains Open 


When water won’t flow, or just gurgles from a sink, 
these do-it-yourself tips may save you a plumbing bill 


By Ralph Treves 


T’S reasonable to expect that when 
you pull the stopper the water will 
tun down the drain. But sometimes 

this doesn’t happen, or the water dribbles 
away in an exasperating trickle. 

What's wrong? Most likely the trouble 
is right at the sink—or in the trap just 
below it, where paper, hair, lint or grease 
may be blocking the soil line. 

The trap, incidentally, is not there for 
the purpose of trapping this foreign ma- 
terial. A trap has a completely different 
and important function: Its gooseneck 
“U” shape holds water to prevent noxious 
sewer gas from coming into your home. 

When water merely seeps out of your 
kitchen or bathroom sink, first check the 
stopper or strainer at the top and clean 
out any lint or hair that may be present. 
If all seems clear at the top, open the 
trap cleanout underneath by removing the 
plug with a monkey wrench (there's 
water in the trap, so place a pan-or pail 
underneath before you loosen the plug). 
Pull out any lint, hair, sand, grit or other 
matter with a short stiff wire. 

But if these actions fail, what then? 
Any one of several conditions are pos- 
sible and each must be checked until the 
trouble is located and corrected. 

Grease is the bugaboo in the case of 
kitchen drains, which frequently become 
clogged by an accumulation in the lines 
near a 90-degree bend. The sharp turn 
in the pipes slows the flow of water; 


grease hitting the colder pipe tends to 
congeal at that point. (That is one rea- 
son why soil pipes should be connected 
with “Y” fittings at a specified slope so 
the waste water flows out evenly, and 
there is no turn to block waste matter.) 

Sometimes this fitting, which could be 
the location of your trouble, is too far 
from the nearest trap that would permit 
entry of a cleanout auger or snake. In 
that case, it will be necessary to drill a 
hole in the pipe and tap the hole for a 
threaded plug so it can be closed after 
the line is cleaned out. 

Push a springy coiled-wire pipe auger 
into the cleanout hole to break up soil 
accumulation. The auger wire at the free 
end is bent into a hook shape so it will 
cut into hard grease, which will then be 
washed down with the flow of water. 

There are other ways to cope with 
kitchen-sink grease. One of the best is to 
pour boiling water down the drain, either 
as a routine every day or just after wash- 
ing the dishes. 

For toilet stoppage, the rubber force 
cup almost always does the job. Make 
certain there is some water in the bowl, 
work the plunger up and down for both 
suction and pressure action. If this fails, 
a screw-type coil auger may be used. 

‘These are examples of common, every- 
day drainage problems that crop up in 
every home. But sometimes there is a 
more acute condition, as when the entire 
sewage line is blocked. 

Usually this is solved by opening the 


) 


Before calling the plumber, refer to this guide sheet and you may 
be able to open a clogged drain yourself. This fact sheet is one of a 
monthly series devoted to home repairs now appearing in POPULAR 
Science. Each sheet is designed for keeping in a loose-leaf binder. 

‘ Next Month: House gutters. 
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How to avoid 
drain stoppage 


PREVENT TROUBLE by (1) pouring boil- 
ing water into the kitchen sink after 


congealed fats (it’s usually best to re- 
strict chemicals to city sewage sys- 
tems); (3) cleaning out lint, hair, sand 
and other matter from accessible traps. 
When stoppages occur, try one or all of 
these measures before resorting to the 
tools and more difficult methods shown 
below and on the reverse page. 


HH 


Ha & 
H 


How to clean a lavatory stopper 


e) 


REMOVAL OF A LAVATORY STOPPER for that retainer ball is clear of fitting. This 
cleaning may be done either by turning it permits you to release the catch on the 
Hopper and lift the latter out of the bowl. 


After clearing off entangled lint and other 
debris, replace parts in the original order. 


Popular Science Fix-It File 


FOR FAST DRAINAGE you should do both jobs __ right height for quick grannies An old spoon 


occasionally, On tub outlet like one shown, taped to a Coy handle can be used to scoop 
loosen cap at oe of tube, pull out stopper sand from a floor drain. Then flush drain 
and scrape off slime and other matter. An with garden hose. Trap must always have 


adjustment nut (center) holds stopper at some water to seal out noxious sewer gas. 


How to clean out a soil line 


oe. 


IF SNAKE DOESN'T REACH trouble spot, drill or hole for a hex-head brass plug and O 
a hole in an elbow and use an auger in coat threads with petroleum jelly. Hole can 
both directions to push out blocking waste. then be opened again when necessary. 
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cleanout trap which you'll find near the 
point where the soil line goes out from 
the house. The trap may be clogged with 
sand or other matter. Plug caps on the 
cleanout usually are thin brass shells. If 
the plug is frozen in, it must be torn 
apart for removal. Use a sharp chisel to 
make a hole in the lead cap, then pry 
upward to remove the entire top. The 
thin threaded part against the trap sides 
then can be folded towards the center by 
hammering until free of the threads, and 
removed, 

When replacing a cleanout plug, use 
one that is either brass, or that has a cast- 
iron center with tapered lead threads 
molded on the outside. If the brass cap 
is used, coat the threads with petroleum 
jelly before turning it in. 

One caution in this situation: The 
new cap must be replaced tightly, with 
threads correctly aligned so it is airtight 
to keep out sewer gas. Be careful also 
not to crack the cast-iron trap or clean- 
out. 

The outside storm drain is another 
frequent cause of difficulty. This usually 
is in a concrete floor (at the foot of cellar 
stairs, in front of or inside the garage, in 
walks at the side of the house). The floor 
drains tend to accumulate sand which 
does not wash down. Easiest way to cope 
with this is to clean the drains periodi- 
cally, using a spoon attached to a long 
handle such as a length of 1” dowel. 

If the drains seem free but the flow is 
still sluggish, the trouble most likely is 
that the soil line leading to the sewer or 
cesspool is clogged with tree roots. This 
may be due to a weakness in the kind of 
soil pipe—certain species of trees spread 
roots to any available water and are able 
to penetrate many soil-pipe joints. 

Rotary soil-pipe cleaners, used by pro- 
fessionals, help solve this problem tem- 
porarily, but if the trouble persists, re- 
placement of the pipes may be necessary. 

Quite rare is the condition where soil 
pipes were not properly installed, and 
create chronic blockups—because of in- 
correct pitch in the soil line. Nothing but 
replacement will do. 

Pour water into cellar floor drains at 
least once a month to keep the U trap 
sealed against sewer gas. Other traps, be- 
cause of constant use, always have water 
at correct level. But little-used floor 
drains tend to dry up. END 


7 Money-Saving 
Plumbing Tips 


1. Open and close all shutoff valves 
once or twice each year. Then, when 
needed, they won’t be “frozen.” 


2. Drain the water heater twice a 
year or more to remove any sludge or 
rust accumulation. This settles to the 
bottom of the tank just above the 
burner and cuts down efficiency. 


3. Don't put garbage down drains. 
You can start an argument among 
plumbers by asking if you should put 
coffee grounds down the kitchen sink. 
Some say it helps cut the grease; others 
maintain that it plugs the drain line. 
The safe thing is not to put anything 
down the drain line you don’t need to. 


4. Before calling a plumber, examine 
the item to be repaired. If a brand 
name or type of fixture is marked on it, 
write it down. Give a description of 
piping if you are reporting a leak— 
whether copper or galvanized-iron pipe 
—its size and location. Specific infor- 
mation will help the plumber bring 
everything needed for the repair—-on 
the first trip. 


S. Before cold weather strikes, close 
the stop and drain valves in the house 
(houses in cold-weather areas have 
them) on each line going to an outside 
faucet, with the exception of special 
frostproof lawn faucets. Open the out- 
side faucets and also the small drain 
cock on the stop and drain. This will 
remove all water in the section of pip- 
ing likely to freeze. 


6. Do not pour hot water in the toilet 
bowl—it may crack. 


7. Inspect the flame of the water- 
heater burner. If it is red or orange 
(not predominantly blue), it needs ad 
justing. It’s not giving as much heat 
fas it could, and it forms carbon on the 
bottom of the tank, which slows down 
heating of the water. Some of the car- 
bon drops into, and clogs, burner out- 
lets—Loyd Weaver, Phoenix, Ariz. 
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New Tools 


1. Tool Shears Bolts Clean. Need a 
shorter bolt or machine screw? You can 
make short ones from long ones by shear- 
ing them with this tool. Threaded shear- 
ing holes in five sizes—4-40, 6-32, 8-32, 
10-32 and 10-24—cut the bolts without 
damaging the threads, and they are auto- 
matically deburred upon removal. Other 
features, not new to the tool, are slotted 
jaws for crimping ‘solderless terminals, a 
section for cutting wire, and six slots for 
stripping insulated wire. 


3. Lightweight Pipe Wrench. Thisforged- 
aluminum pipe wrench weighs less than 
half as much as a comparable steel or 
iron tool. Only the adjusting nut and re- 
placeable insert jaws are steel. For work in 
‘hazardous locations, the maker supplies 
non-sparking beryllium-copper _ insert 
jaws. The aluminum wrenches come in 
five sizes—10”, 14”, 18”, 24” and 36”. 


orter Cable Machine Ca.. 753 


“Jemes 
‘Stu, Toledo 4; 4, Rinck Mclluuine Inc., 18 Hadson St. N¥C 13. 
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2. Power Saw Has Orbital Motion. The 
teeth of this fast-cutting saw touch the 
work only on the cutting stroke. On the 
return stroke the blade lifts away. With 
a choice of eight blades available, you can 
cut a wide range of materials including 
hardwood, ferrous and nonferrous metals, 
asphalt, plaster, asbestos, hard rubber and 
plastics. The blade is located close to one 
side of the saw, permitting close cuts in 
corners. It starts inside cuts without the 
need for drilling holes. 


aI 


4. Screwdriver Grips Screws. You can 
remove screws from hard-to-reach places 
as well as install them with this locking 
screwdriver. The spring-loaded center sec- 
tion of the blade is cocked by twisting the 
knurled end. When the blade is inserted 
in the screw, a twist of the handle triggers 
the spring and locks the blade in the slot. 
A reverse twist releases it. 


from: 1. Vaco Products Co., 317 E. Ontario St. 
. Tolede Pipe Threading Machine Cv., 1445 Summit 


| Peamacev 
2- TAPI 


A PRODUCT FOR 
EVERY SHOP NEED... 


PERMACEL—LEPAGE'S PRODUCTS 
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Gus Referees a 


In the livestock show at the county fair, no holds were 
barred—but Gus hoped to keep the mayhem down 


always a hectic one for Gus Wilson and Stan 

Hicks in the Model Garage. The town’s mer- 
chants were busy arranging booths to display their 
products. Farmers and ranchers brought in their 
prize livestock and produce, their wives and daugh- 
ters entering their choicest cookery. Competition was 
keen for the various blue ribbons and other awards 
of merit. On this day the county really hummed. 

The day started off badly for the Model Garage. 
‘The telephone was ringing when Gus opened for 
business at eight o'clock. A customer had wrecked 
his car 20 miles up the highway and needed a tow 
truck. Not wanting to leave the garage for any length 
of time, Gus sent his helper, Stan Hicks, to bring in 
the wreck. Stan had just pulled out when Barney 
Overholtz, the newspaper route boy, drove up to the 
pumps. 

“George Fraser wants you to come out on the Big 
Hill road right away,” Barney told Gus. “He thinks 
that Mike Treadway has jimmied his truck in some 
way, so that he can’t enter his prize bull in the live- 
stock show. He seemed awfully excited about it.”” 

Gus chuckled. “Treadway and Fraser are always 
excited on opening day of: the county fair. Since 
Stan’s away with the tow truck, I can’t leave the 
garage—that is, unless you'd be willing to handle the 
pumps while I’m gone.” 

“Sure thing,” Barney said. “My newspapers are 
all delivered.” 


T= opening day of the annual county fair was By Martin Bunn AN 


ITH Barney taking care of the Model Garage, 
Gus tossed his tool kit into his light service car 

and headed out on the Big Hill road. He came upon 
Fraser’s stalled one-ton truck on a steep grade on the 
far side of Big Hill. It was considerably overloaded 
with the largest, shiniest-coated Holstein bull that 
Gus had ever seen, together with a Poland China 
boar and sow, some enormous pumpkins and squash- 
es, and other products of the field. George, his come- 
ly wife and their pretty, teen-age daughter, Sally, 
were peering anxiously beneath the truck, to the ac- 
companiment of assorted bull bellows and pig protests. 
“Morning, folks,” Gus greeted them, as he pulled 


“It had better run now,” Fraser 
said, “or I'll go over to Treadway’s 
place and wring his neck.” 
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up and got out his heavy tool kit, “What 
seems to be the trouble?” 

“The motor runs,” Fraser said worried- 
ly, glancing at his watch, “but the rig 
won’t turn a wheel. It’s eight-thirty now 
and the deadline for entering stock in the 
livestock show at the county fair is 10 
o'clock sharp. This bull of mine is going 
to take the blue ribbon this year, for sure, 
if I can get him there in time.” 

“And,” Mrs. Fraser declared, “my 
upside-down cake has a mighty good 
chance of winning first place in the cake- 
baking contest.” 

Sally Fraser turned her big eyes on 
Gus. “Just wait until Freddy Treadway 
sees me walk off with the blue ribbon for 
homemade bread. He'll sit up and take 
notice then.” 

“With those eyes, Sally,” Gus said, 
“you don’t need to know how to cook. 
Start her up, Fraser, We'll see how she 
acts.” 

Fraser started the motor and put the 
truck in gear, but the vehicle didn’t move. 

“Probably a broken axle,” Gus said, 
“but it could be anywhere in the drive 
line. Shut off the motor and I'll see.” 


Wii the motor stopped, but the truck 
left in gear, Gus jacked up one rear 
wheel. He turned it by hand, let it down 
and jacked up the other. Finding that he 
could rotate both wheels without turning 
over the motor, and doubting that the 
vehicle would have two broken axles, he 
dismissed broken axles from his mind to 
turn his attention elsewhere. 

“It just might be a stripped differes 
tial,” he said. art her up and try it 
gear again, Fraser, while I check under- 
neath.” 

Fraser was running the motor in gear, 
with Gus underneath with his hand on the 
torque tube containing the drive shaft, 
when Mike Treadway pulled alongside in 
a three-quarter-ton pickup truck. It con- 
tained, as far as Gus could make out, a 
bull that was a mate to Fraser's. Tread- 
way, a long, lean, cadaverous man, thrust 
his craggy features out the pickup win- 
dow and spat in the road. 

“Having trouble, George?” he inquired. 

“Trouble!” Fraser exclaimed. He shut 
off the motor to get down and move over 
to Treadway with his thumbs hooked 
belligerently in the bib of his overalls. 
“It seems to me, Treadway, that I hired 
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your sprout, Freddy, to grease this truck 
only yesterday. The rig was in good shape 
then. You don’t suppose, Treadway, that 
the fact that my bull is due to beat yours 
at the fair has anything to do with my 
truck’s rear end being ripped out now?” 

“Your bull beat mine!” Treadway cried, 
peering at Fraser’s animal curiously, as 
though he'd never seen it before. “Now, 
you wouldn’t be planning to enter an ani- 
mal like that in the fair, would you, 
George?” 

“You know I am,” Fraser retorted. “In 
fact, you've been leaning over my fence, 
ogling the critter all summer, Treadway, 
trying to figure out some way to beat him. 
If Gus finds a handful of your old bolts 
and nuts in my differential, I'll come 
looking for you.” 


OOKING up at young Freddy Tread- 

way, who sat beside his father, Sally 
Fraser protested, “Pa, Freddy wouldn’t 
do that. He wouldn’t do anything to hurt 
“Hurt you!” Fraser grumbled. “It’s my 
bull that's hurt, not you, With my truck 
shot, how am I going to get the bull to 
the fair in time’ 

“And then,” Mrs. Fraser said, “there's 
my upside-down cake. 

“Upside-down cake!” Mrs. ‘Treadway 
exclaimed. “My goodness, Sarah, are you 
going to enter an upside-down cake, too?” 

“Since Mrs. Treadway could hardly 
have put bolts in my differential,” Fraser 
said drily, “let's forget the cakes, shall 
we?” 

“I didn’t put anything in your differ- 
ential but grease,” Freddy Treadway pro- 
tested. 

“Maybe your grease isn’t any better 
than your bull, George,” Treadway said, 
grinning. “Well, we'll be getting on. I 
wouldn't want to be too late to enter the 
best bull in the county.” 

Treadway drove off, leaving Fraser 
standing in a cloud of dust, muttering 
threats. 


'US thrust his head out from beneath 

X the truck. “The rear end isn’t torn 
out, Fraser. Thad my hand on the drive- 
shaft torque tube when you ran the rig in 
gear. If the drive shaft had been turning 
inside the torque tube I'd have felt the 
vibration. It wasn’t turning, so I know 
that your trouble is ahead of the drive 


Dramatic! Fir pl 
ling over studs. Butt. 
square fir strips on nl 
For natural beauty, Deft-finish walls 
ceiling, beams, sofa base, and as 

protective coating for interior stone 


deft-ly yours 


Interior WOOD FINISHING made easy. 
Deft simplifies wood finishing, makes possible a semi-gloss, 
fine-furniture finish in a few hours instead of days as required 
by conventional finishes. 
SEALS, PRIMES, FINISHES... dries in 30 minutes. 
Noshing else to use, no thinning, no fussing around. Simply 
flow it on, Deft does the rest. It levels down of its own accord 
to a mirror-smooth surface. Apply by roller, brush or spray. 
SAVES TIME. Deft is a natural wood finish for the do-it- 
yourselfer. A 3-coat BAR TOP finish can be completed in half 
a day... ready to use...and be admired. Deft will not darken 
with age. 
TROUBLE-FREE... Any “misses” can be spotted in and steel- 
wooled to match. Any accidental “sags” can be steel-wooled out 
and not show. There's no such thing as "lousing up” a Deft 
finish. Does not raise the grain. The final coat may be steel- 
wooled to a rubbed-effect fine-furniture finish. 


Deft-finish PANELING, CABINETS, FURNITURE, FLOORS 
«+. ALL INTERIOR WOOD 


the number one wood finish from coast to coast 


Be GOOD to your WOOD...defft-finish it 


WOOD FINISH 


Industrial Arts Classes 


Deft is used in school, college, adult 
training classes all over America, 


Deft Belongs In Every Home 
Work Shop 


Roll It On application will save time 
on paneling, floors, desk and table 
top areas. zi 


Protects New Wood. Apply one 
coat of Deft to all surfaces of new 
wood, immediately. Protects against 
grain’ raising, darkening, warping, 
dust, grime, fingerprints and pencil 
marks. . 


Steel Wool the final coat for smooth 
fine-furniture finish, buff-finish with 
dry cloth for high gloss. 

e 
Deft-finish Floors and use them 
the same day. 

e 
Deft-finish In Lathe. Apply Deft 
to turned wood in lathe. When dry, 
spin against steel wool for lustrous 
finish. Excellent for detail work such 
as picture frames and carving, 

e 
Coat Interior Brass. Protects metal 
against tarnish, 

e 
Clean, Non-sticky protective coat- 
ing for tools, metal parts as well as 
wood handles. 

e 
Smooth Operation. Use on win- 
dow slides and drawer runners. The 
more you use them the smoother they 
operate. 

e 
Seals patching plaster for immediate 
painting. 

e 
Protects interior flagstone and nat- 
ural stone. Cleans easily. 


e 
Stains, Fillers, Glaze. Apply Deft, 
‘as over raw wood. Many special effects 
may be achieved with Deft. 


It you're not using Deft, you're 
not getting a Deft-finish. 
Wherever paints are sold, or write: 


Desmond Brothers 
| r826"W: sath st. | 
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shaft, either in the universal joint, trans- 
mission or clutch. Run it in gear again 
and I’m pretty sure I can locate it.” 

With the motor turning over in gear, 
Gus had one hand on the drive-shaft torque 
tube, feeling for inner vibration, his 
ear cocked for any sound that might in- 
dicate a stripped universal joint, stripped 
gears in the transmission, or a broken 
clutch spline shaft. Suddenly a familiar 
odor smote his nostrils. 

“Shut it off, Fraser!” he yelled above 
the sound of the motor. 

Gus came out from beneath the truck, 
took up the floorboards 
and removed the clutch 
inspection plate. Peering 
into the interior with his 
flashlight, he saw that 
the uppermost stud bolt, 
which held the clutch 
pressure plate to the fly- 
wheel, was backed off 
and loose. He touched 
the starter button off and 
on, to turn the motor one 
complete revolution. It 
showed him that all the 
stud bolts, which held 
the vital clutch pressure 
plate to the flywheel, 
were very loose. Using an 
extension spin wrench, he 
carefully tightened each 
bolt, replaced the floor- 
boards, checked the clutch pedal throw 
for floorboard clearance. 

“Try it now, Fraser,” Gus said. ‘That 
loose pressure plate had your clutch slip- 
ping so much that I could smell hot clutch 
lining. Maybe it won’t pull this hill now 
with this load. The clutch facings may be 
too glazed and worn from slippage to do 
the job.” 

“tt had better,” Fraser said grimly, “or 
T'll go over to Treadway’s place ‘and 
wring his neck. You can bet your bottom 
dollar that he had Freddy back those 
bolts off.” 

Gus shook his head. “I'll admit that the 
loosening of the stud bolts holding a 
clutch pressure plate is something that 
doesn’t happen very often, but I’m sure 
that Freddy didn’t loosen these. The dirt 
on the bolt heads showed that they hadn’t 
had a wrench on them in a long time. 
Probably the fault lies with the mechanic 
who installed the clutch. When tightening 
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these bolts against clutch spring pressure 
a man can be fooled into thinking that 
they’re tight when they’re not. Try it and 
see if it will pull the hill. If you drive as 
fast as the law allows you'll have time to_ 
enter your bull at the fair. It’s just a little 
after nine.” 

When the truck lunged into the pull, 
Fraser didn’t even look back, He went 
barreling up Big Hill, while the mag- 
nificent bull in the back bellowed tremen- 
dously at a comely cow it had spotted in 
a nearby pasture, no doubt wishing that 
Gus Wilson had kept his grease-smeared 


“Notice how this old baby just glides over the bumps?” 


nose out of George Fraser's faulty truck 
transmission. 


STROLLING through the county fair 
with Stan Hicks a couple of evenings 
later, Gus smiled to himself when he saw 
the Treadways and the Frasers standing 
together in the livestock show admiring 
the blue ribbon that decorated Fraser’s 
bull. They were talking amiably. Freddy 
Treadway was laughing and Sally was 
using her big eyes on him. 

“If you hadn't proved Treadway’s in- 
nocence,” Stan Hicks said, “‘those folks 
would have been enemies from here on 
out.” 

“I doubt it,” Gus replied, grinning. 
“For them, the county fair comes but once 
a year. Within a month they'd have been 
leaning over the fence, laughing about it, 
each one figuring how he could beat the 
other at the next livestock show.” END 
NEXT MONTH: Gus makes.a miser wiser. 
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A tailpipe that scrapes as you enter or 
leave a steep driveway can be cut without 
shortening it. Hacksaw a piece from the 
bottom of the pipe at a long angle. You 
gain road clearance, yet the overhang 
keeps the bumper free of exhaust stains. 


rus NECK 
TO SHAPE 


A safe battery-terminal puller can be 
made from a turnbuckle. Discard the left- 
hand eyebolt and hacksaw the threaded 
end down the middle. Spread the sides and 
file off enough from the split end to make 
hooks that fit under the cable clamps. 
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tributor-cap terminals with a wire brush 
made from a discarded hand-brake cable. 
Cut the cable near its end and use its 
adjusting rod as a handle. Unravel a few 
strands, insert in the terminals, and twist. 


For that extra leverage needed to loosen 
the adjusting screws on door hinges with- 
out damaging their heads, try a carpenter's 
brace. Screwdriver bits with shanks to fit 
the brace can be purchased for both 
Phillips-head and slotted screws. 


To pinpoint engine noises, use a stetho- 
scope made from a radio earphone. Solder 
a stiff wire to the diaphragm, and the 
earphone’s magnet to the wire’s other 
end. Touch the magnet to different parts 
of the engine to listen and trace noises. 


Short strips of reflecting tape placed 
side by side around wheel rims serve two 
purposes: They reflect an oncoming car’s 
headlights when you drive out of a side 
street and they eliminate any occasional 
tendency for the wheel covers to creak. 


A cork gasket that has shrunk can some- 
times be restored to its original size by 
dipping in water and laying it flat long 
enough to absorb the moisture and swell. 
Don’t soak it for a long period of time, as 
it might come apart or crumble. 


The noise of keys jangling against the 
dash can be silenced by cementing a small 
square of leather to the metal below the 
ignition switch. Rubber cement will hold 


it without damaging the finish. Colored 
leather can be bought at craft shops. 
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How to Take Care 


Advance report to Saturday mechanics reveals inside details 


By William Carroll 


Frm the startling front “impact” 


ring to raised-eyebrow tail light, 
Edsel boasts unexpected ease of 
servicing and minimum maintenance re- 
quirements. Engines are the “E400” of 
361 cubic inches (303 hp.) and “E475” of 
410 cubic inches (345 hp.) with machined 
combustion chambers to reduce any tend- 
ency to run rough as they carbon with 
use. Hydraulic lifters are fitted to both 
engines, and valves need no adjustment. 
‘Three-stage cooling for the E475 engine 
has two block thermostats holding water 
in the heads and intake manifold until it 
reaches 140 degrees. Water then circu- 
lates inside the block, heads and intake 
manifold until a third thermostat reaches 
140 degrees and permits water to pass 
through the radiator. The water level 
should be kept to the bottom of the radi- 


ADJUSTING EDSEL POINTS is exceptionally easy, 
for the distributor is up front, high and unob- 
structed (see photo at left). With the points 
, loosen the locking screw, as below, and 
until the specified .014” to 
ined. 
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of an Edsel 


of America’s newest car 


ator filler neck. Drains emptying the 
system are on the lower radiator tank 
and low down on each side of the block. 
The bottom heater hose should be re- 
moved when draining; otherwise the 
heater will retain its quart and a half of 
water. Edsel owners should know too that 
the engine “Cold” dash light is on when 
the water is less than 115 degrees, while 
the “Hot” warning brightens if engine 
heat exceeds 200 degrees. Both red 
(“Hot”) and green (“Cold”) will be lit 
when the engine is starting. 

Happy days for Saturday mechanics 
begin with discovery of the distributor 
high up in front of the engine, Other 
parts are equally accessible. 

Carburetion is by four-throat Holly or 
Carter carburetors, which have a screen 
bowl strainer, plus a fuel-line filter and 
sediment bowl. Clean both filters every 
three or four months and drain water 


ROTECTED SPARK PLUGS require a wrench 
them, Plugs should be 


WELL 
with a reach to remove 
gapped to .032” Wires have a resist- 
ance cover to mi ize interference with the 
radio, and they are neatly held in place by 
brackets on the rocker-arm covers. 


from the sediment bowl just before freez- 
ing weather hits. 
‘Adjustments to Holly carburetors in- 


clude accelerator pump stroke, “hot” 
idle rpm. and mixture, and “cold” 
idle r.p.m. adjustment (see carburetor 
Photos) . 


Adjustments of Carter carburetors vary 
slightly from the Holly. Idle-mixture 
screws are above the front of the carbu- 
retor base. Follow instructions for the 
Holly carburetor, continuing adjustment 
of idle-mixture screws and “hot” engine- 
idle adjustment until a smooth 475 or 500 
r.p.m. is reached. To make a “cold” idle 
adjustment (after the engine is thorough- 
ly warmed), position the fast-idle cam 


TIMING is at top dead center, but there are limit 
marks ‘on the balancer between which timing 
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CARBURETOR 


IDLE MIXTURE on Edsel’s four-barrel 
bra h side of the 
screws for maxi 


hen slowly in again until the idle smooths out, 


(on the side to which the accelerator 
linkage attaches) so the “cold” idle-ad- 
justment screw is against the lowest 
(slowest) step. Start the engine and set 
the “cold” idle-adjusting screw so the 
engine idles at 550 r.p.m. The accelerator 
pump lever of Carter carburetors has three 
adjustments: an upper hole providing 
maximum fuel for extreme cold-weather 
operation; the lower hole to deliver a 
minimum amount for high altitude or 
extreme hot weather; the center hole for 
average use. 

The Edsel body is spot-welded together 
as a separate unit, then tied to the frame 
by rubber-bushed body bolts which are 
torqued at 15 to 30 foot pounds. Door 
alignment is accomplished by loosening 
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arburetor is adjusted by 
primary float bowl. 

m vacuum with the engine 20 the 
wm. If you have no vacuum gauge, turn the screws 
runs rough, out until it rolls from richness, 


8 eee | 
SET IDLE SPEED to 450 r.p.m. by 
turning the spring-wrapped 
screw on left side of carb. If a 
tach 


handy, adjust for the 


slowest reliable idle with trans- 
mission in Drive, brakes set. 


Holley carbs 
sons 

screw from t 

mer) to the No. 2 

in the throttle-shaft lever. 


cap screws holding hinges to body pillars 
before shifting the door. Lock striker 
plates should be set to seal the doors 
against weather-stripping, and never 
adjusted to force a door to match sur- 
rounding sheet metal. Every 2,000 miles, 
Lubriplate should be applied to door-lock 
striker plates, rotors and door-check arms, 
while light engine oil is squirted into four 
holes at the door hinge joints. Lubriplate 
should also be applied to the lock dowel 
catch, auxiliary hood catch and to the 
luggage-lid lock. At the same time apply 
light oil to the hood hinge pivots (four 
points) and to the hinge pivots of the 
luggage lid. 

Manual steering is the recirculating 
ball-and-nut type that requires only main- 


It's set the 
automotive world 


GRAVELY ~ v4 


& makes leaves. 


Sealed Power’s New 


aieccameusmnen | SONI ESE CTEET 


power of ordinary mulchers . . . gets 


tid of leaves fast! 5-HP. 


Year-round work. Sgowblower. Snow Plow, 
Uhsin ‘and Circular Saws for Fall and Winter *U, S. Patent No, 2.789.872 
jobs » «Finance Plan available? . 

“Write today for FREE 24-page It does things no other piston ring can do, It’s an 


“Power vs Drudgery Booklet! engineering first—permits unsurpassed oil savings 
GRAVELY TRACTORS, | INC. and engine performance in today’s high compres- 
BOX 984 sion engines, Already being used as original equip- 
ment by a million-car-a-year manufacturer! 


Here's what it does for you 


Screws and © 1 Controls oil, saves oil as never before possible, 
a Properties of stainless steel permit design advances 
Nails Fail? \ previously impossible, No smoking under high 


Stan 
uum conditions, 


? 


Hold Fast Where Nothing Else Will! can't corrode—sludge can't form. Engine con- 


tinues to perform as manufacturer intended 

3 Stainless steel holds full tension at engine oper- 
Expansion feature of Star Wallgrips en- 7 ctua e $ 
ables you to securely fasten all Kinds of ating temperatures . - actually hardensin use. This 
ADS Zouitn securely tston al ind of assures more than double the ring life you're ac- 
inets) to hollow plaster walls, wallboard 


customed to. 
and thin panels of wood or metal— 
wherever ordinary screws or nails fail 
to hold, 

Star Wallgrips are easy to use. Simply 
drill a hole, insert a Wallgrip and lock 
in place with screwdriver. Wallgrips re- 
main secure. Fixtures can be removed 
quickly, easily for painting or redecorat- 
ing. Write for FREE copy.of “The Hang 
of Things," which shows how to fasten 
every kind of fixture to any type of wall. 


iat | 
ib Street (Dept. PS) | 
New York b, New York | 
Send me a free copy of your booklet, “The Hang of Things.” | 
Name. 


Address 
city. Zone state PISTON RINGS 


Snel Bulding sapely dealer’ @t hardware stores, chain stores | BEST IN NEW CARS! * BEST IN OLD CARS! 
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FREE OFFER 


If you're interested in how to main- 
tain your car properly, write for our 
| Hlustrated manual, “Care and Feed- 
ing of Engines.” It’s yours for the 
asking. You'll find its illustrated 
pages informative, helpful, cram- 
‘med with tips which may save 
you money. For your free copy, 
write Sealed Power, Dept. H-9, 

\ “Muskegon, Michigan. 


DUAL HEADLIGHTS are easily re- 
ed after two body screws 
have been removed from the uj 
trim plate. The, bulbs, are dei 
marked No. 1 and 2, and dis- 
tinetive sockets for each bulb 
make improper replacement im- 
possible. Loosen only the three 
serews in the chrome ring. 


show which 


"s side. 
holding a fuse is 
reuit it pro- 


all of the fuse holders. 


BLOWN FUSE creates no puz- 
zle, with this junction 
under the dash on the 
Each socket 


box dual lens: a white one to dis- 
tribute the light, covered by a 
smooth red one, Screws through 


beled to the 


bulb is the only o 
Edsel with a pull-out socket for 
bulb replacement. 


hinge-br 
impact ring. The central grille, 
held by three cap screws, must 
he removed to make this adjust- 
ment, Rubber bumpers can be 
adjusted to control the closed 
height of the hood at the cowl. 


TORSION BARS, instead of 
coil springs, lift the deck lid 
when the lock is opened. 
Turning the adjusting nuts 
clockwise as shown prov 

additional lift for the 
lotted holes in trunk-lid 
hinges permit shifting it to 
match surrounding metal. 


RUBBER PADS in the bumper 
guards cushion the little jolts of 
maneuvering in tight parking 
spaces. One size fits all guards, 
and they are easily replaced. 
Bolts on bumper arms have 


eccentric heads. Loosen the nut 
and turn the head slightly to 
raise or lower the bumpers. 


taining the lubricant (SAE 90 mild ex- 
treme-pressure) to the filler plug. All 
steering units have a rubber-bushed idler 
arm that assists wheel recovery to straight 
ahead (after cornering) through torsion 
action of the rubber as the idler arm 
twists from right to left. Do not lubricate 
this unit as oil deteriorates rubber and 
could destroy the recovery-assistance 
feature. 
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‘Two types of power steering are found 
in Edsels. The conventional linkage type 
(a factory or dealer-installed option) has 
its pump mounted on the block and the 
power assist attached to steering linkage 
beneath the car. The radical departure 
is integral power steering offered as a 
factory-installed option. Power assist 
is in a gear case at the lower end of the 
steering column. (It's in the location of 


FOR YOUR HOME, YARD 
and SHOP PROJECTS 


RUSTPROOF 


ALUMINUM Nails 


RED & WHITE 
DISPENSER 


WIRE & ALUMINUM CO. 
DAVENPORT, IOWA 

World's Lorgest 
of “Aluminum Ni 


nichols 


nutacturer 


snore 


First and still the strongest 
liquid cement made, 
AMBROID penetrates sur- 
faces to join parts forever. 
Withstands tremendous pres- 
sure! Water-proof. Hot fuel- 
resistant. Patch your canoe, 
repair delicate pottery, cor 
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Balanced design, rugged construction, new 
specially forged’ tapered frame with ‘deep 

no-glare rust-resistant Satin Chrome 
on thimble and sleeve, easy-to-clean 
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ig Starrett features plus many more are 
yours at a very moderate price. 
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ing Industrial Supply Distributors 


THE LS, STARRETT COMPANY 
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Nome. 


AUTOMATIC - TRANSMISSION 
is checked with dipstick 

‘With 

gine for 

al, then 


if necessary, through the dij 
stick tube to raise the level. 


CRANKCASE BREATHER CAP sup- 
plies filtered air to ventilate the 
crankease. Dunk it in cleaning 
solvent 2,000 miles 

more often under dusty driv- 
ing conditions. Allow the cap 
to drain or shake it dry, then 
wet the filter element’ with 
clean lightweight engine oil. 


POWER-STEERING RESERVOIR 
at left front of the 
gine. Check fluid level with 
the ‘small dipstick on the 
filler cap, being very careful 

not to get any dirt in 
reservoir. Add _ type 
automatic-transmission fluid 
to bring the level up. 


CLEANER is 
standard on Edsels, Unscrew 
center wing nut and remove 
clement every 4,000 mile 
Tap it on a horizontal su 
face to shake trapped dust 


DRY-TYPE A\ 


se. Don't use solvent or 
high air pressure on it or 
you'll be buying a new one. 


ENGINE-OIL LEVEL can be 
thecked by the dipstick, but it 
n't necessary. There's a notch 
in the tubular stick below th 
required oil level, and if o 
drops below the notch, a vac- 
it constant by th 
\dshield-wiper pump) will 
fall, lighting a dash signal. 


FUEL PUMP AND FILTER are now 
in plain sight on top of the 
engine, Their location makes it 
clean the filter every 
4,000 miles. Loosen the clamp 
serew by hand to remove the 
bowl and filter. If the element 
greasy or rusty, replace- 

ment is a good idea, 


the power pump that Edsel discloses 
future plans. The pump is an integral 
engine part attached to the crankshaft. 
It’s fairly easy to believe that, on future 
models, this built-in power source will 
operate windows, deck lids, hoods, doors, 
seats and other yet-to-be-announced de- 
vices.) 

Checking lubricant in conventional 
transmissions is a mechanic’s job during 
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lube sessions as it can only be done from 
underneath. However, you can check the 
automatics yourself (see photo). 
Engine oil should be drained at 1,000 
miles (after break-in), then changed 
every 2,000 miles or three months, which- 
ever is first. Oil should be hot and the 
engine just turned off before an oil 
change is made. This removes the maxi- 
mum amount of sludge. Both engines 
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hold five quarts of MS or MD oil with an 
extra quart for filter changing at 4,000- 
mile intervals. To remove Edsel’s dispos- 
able filter, unscrew the entire assembly 
(from underneath the forward left corner 
of the engine) by hand. Coat the new fil- 
ter gasket with oil, hand-tighten the can 
until the gasket contacts the adapter face, 
then advance the entire unit exactly one- 
half turn. Run the engine a few minutes 
and check for leaks. 

Bendix Duo-Servo brakes have an al- 
most unbelievable adjustment feature: 
back the car up, apply the brakes, and as 
the shoes move in their servo slot, they 
swing a ratchet arm that makes the ad- 
justment for you. 

Power brakes have a vacuum tank 
under the left front fender holding enough 
vacuum for three to five emergency stops. 
The only maintenance is to solvent-wash 
an air cleaner mounted on top of the large 
cylinder. It is replaced in a dry, non-oily 
condition. Should the engine stall on a 
steep grade, the parking brake should be 
set on the first application of the service 
brakes, When parking a car equipped with 
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BRAKE MASTER CYLINDER on all 
Edsel models should be kept 
filled to within 4” of the top 
with heavy-duty brake fluid. 


BRAKES ADJUST THEMSELVES: 
Applying them when the car is 
being backed causes the brake 
shoes to move slightly in a 
track. When they move, a cable 
lifts a ratchet beside the star 
wheel. If adjustment is needed, 
the ratchet will advance one 
notch on the star wheel as it 
lifts. Then, when the brakes 
are’ released, a stiff return 
spring pulls the ratchet down, 
causing it to turn the star wheel 
one notch. If the shoes are fully 
adjusted, they won't move. 


power brakes on an extremely steep grade, 
set the parking brake firmly before turn- 
ing off the ignition. Before releasing the 
parking brake, be sure the engine is 
operating. 

Cables to rear wheels of the foot-pedal- 
operated parking-brake are adjusted at 
the central equalizer by applying the 
pedal two clicks, loosening the forward 
check nut at the equalizer, then tighten- 
ing the rear nut until the cables are just 
taut. Retighten the forward check nut to 
lock the equalizer in place. Release the 
parking pedal and rotate both rear wheels 
to make sure the shoes are not dragging. 

Stainless-steel and chrome trim should 
be polished with a chrome cleaner, then 
waxed to retain a stain-free gleam. The 
baked-enamel paint on Edsel cars requires 
only washing to maintain its cleanliness 
and beauty. Abrasive cleaners should not 
be used on enamel. They so roughen the 
glossy surface that, instead of polishing, 
they will actually dull the paint. 

If there’s an Edsel in your future, you'll 
find that it was designed and built 
the future in mind 


END 
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at a low price 


CHOOSE DEPENDABLE 5-RIB | 


CHAMPION 


Here's the most useful too! you can 
own — a JET ROCKET hammer by 
True Temper. You'll never break that 


PAINTING IS EASY! [eameausmnennnauaner 
zx BURGESS : 


" \ 
famous 


The cushion grip soaks up shock, 
won't slip. The JET ROCKET is per- 
fectly balanced — a pleasure to use. 
See it now at your hardware dealer's. 
True Temper, 1623 Euclid Avenue, 
Cleveland 15, Ohio. 


* 
af ser rocker natcnet 
Same tough, sate 


construction as 


Sprayer. Completely 


‘telf-eontalned 
juste ol 0% 


the nammer. 


7RUE TEMPER. 


‘and paint furnicure, 
ns, eablnets, fences. Tine 


BURGESS VIBROCRAFTERS, INC. 
GRAYSLAKE, ILUNOIS 
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How to Buy 
Good Retreads 


This is something really worth knowing: It can cut your tire 
costs in half. Here are useful tips for sorting out the clinkers 


By Robert Gorman 


EFORE you plunk down $60 to $160 
on replacement footwear for your 
car, stop and ask yourself a question: 

Do you really need new tires—or just new 
rubber on your present ones? 
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There's a big dollars-and-cents differ- 
ence, because good retreads, or recaps, 
can halve your tire cost. 

It figures. Seventy percent of the cost 
of manufacturing a new tire goes into the 
casing. You can salvage a large part of 
that investment by replacing the 30 per- 


Before you recap a tire, look for: 


hole patches are 
safe, but thumping may occur at high speed. 


FABRIC CUTS or breaks. Sma 


SEVERE WEATHER CHECKING. Rubber may be old, 
dried out. Capping can't make a bad tire good. 


cent of a tire that wears out, instead of 
throwing away the 70 percent that doesn’t. 
Retreads are today’s best buy in tire 
mileage. 

But you can only get your money’s 
worth out of good retreads—and there are 
other kinds. It doesn't pay to keep your 
tires through a second lifetime unless: 

© They were of good initial quality— 
line or better. 

© The casings are only worn—not 
damaged. A tire should not be capped if 
it has been driven flat; if plies have sepa- 
rated; if fabric is cut, broken, or rotted; 
or if side rubber is badly checked or 
cracked. 

© The job is done by a shop that backs 
its work with a cast-iron guarantee. 

Truck and taxi operators, who retread a 


firs 


DEEP RADIAL CRACKS tha trate to the cord. 
A few shallow cracks needn't doom a casin 


BULGES inside or out that show ply separa- 
tion. A shop test for separation is essential, 


casing up to four times, have proved that 
it pays off in practice. Many say that re- 
treads give mileage as good as that of new 
tires, sometimes better; other estimates 
range down to 75 percent of new-tire wear. 
Retreads have other impressive boost- 
rs, including the men who buy tires for 
aircraft landing wheels, racing cars, am- 
bulances, and police and fire-department 
vehicles. Acceptance for such jobs has 
helped to demonstrate that quality re- 
caps are no longer anybody's poor re- 
lations. Retread men (or “treadet 
as they usually call themselves) wish, 
in fact, that the public would stop 
coddling their product. Retreads can be 
used equally well on front or rear wheels, 
and are up to any service to which you 
normally put a car. If you must speed, re- 
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treads don’t add at all to your danger. 

Nevertheless, there are millions of car- 
wise buyers who won’t touch retreads 
with a 10-foot pole. When World War IT 
created both a rubber famine and a hun- 
gry market for unrationed tires, the tread- 
ing industry mushroomed. On the whole 
it did a fair job of keeping cars rolling for 
the duration, but most people came to 
regard retreads as substitutes—and pretty 
poor ones at that 

Tt wasn’t uncommon for poorly bonded 
caps to tear loose after a few miles, and 
no one in his right mind would risk driv- 
ing war treads at high speed. To blacken 
the reputation of recaps still further, 
countless thousands failed because they 
were built on inferior casings. 

With this spotty introduction to the 
motoring public, it’s not surprising that 
tire treading nosedived after the war. But 
since then, several important things have 
happened to change the picture. 

New-tire manufacturers have been 
steadily bettering their product, and stur- 
dier rayon and nylon cords have been 
developed for body fabrics. So stronger, 
longer-wearing casings are now available. 

Retreading know-how, materials and 
machinery have been greatly improved. 
And instead of being top-capped, as was 
once the rule, most tires are now treated 
to the more satisfactory full cap. 

Such changing trends show up in a 
complete reversal of the wartime situa- 
tion: Though unsatisfactory retreads are 
still with us, they now represent a small 


minority of the total output. As a result, 
treading has climbed back to an all-time 
high. This year, some 9,000 shops (in- 
cluding nearly 500 operated by new-tire 
companies) will turn out eight million 
truck and 24 million passenger retreads. 

Despite high average quality, how- 
ever, you still have to be on guard against 
clinkers, because every retread is indi- 
vidually processed, and many things can 
affect the result. The service and value 
you can expect will depend largely on the 
skill, experience, equipment—and integ- 
rity—of the shop that does the job. 

Industry spokesmen acknowledge that 
there just aren’t enough cappable casings 
to meet the booming demand. But rather 
than lose sales or raise production costs, 
some less ethical treaders process casings 
that properly should be scrapped, 

‘And if he’s not greatly worried about 
building his reputation, a retreader can 
shave his costs in other ways that do you 
no good. Tread rubber is manufactured in 
different qualities and thicknesses. By 
skimping on either or both, a processor 
cuts his costs—and your mileage. 

Does it make any difference whether 
you have your own tires capped, or buy 
ready-mades out of stock? Not necessarily, 
but it does make sense to consider your 
own tires first. At the very least you have 
a good basis for judging their original 
quality and their present condition. 

You can rule your tires out right away 
if you bought them as third—or even sec- 
ond-line—bargains. These tires may be 


CAP or TREAD?...take your pick 


Some treaders call the application of tread rubber (or 
camelback) a “recap”; others prefer “retread.” 

Top cap—or top tread—is replacement of just the band 
of rubber that touches the road. Some people call this a 
recap to distinguish it from a retread or full cap. 

Full cap—or full recap, or full tread—involves rounding 
the shoulders as well as the crown, and replacing rubber 
down to the scuff bar or curb ring. But some tire men call 
this a recap to distinguish it from a top tread. 

Tire literature contains still other confusion. B. F. 
Goodrich, for example, uses the names “top cap” and “full 
recap” for types shown at left; it saves a third term, “re- 
tread,” for a rarely used job in which the shoulders are 
buffed away and new rubber applied. 
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‘The amazing CIRCLE MASTER, « new pat- 
ented attachment, will permit you to cut all 
‘circular shapes on any make bench saw. Simple 
fo use, CIRCLE MASTER enables you to cut 
& perfect, clean and smonth circular’ shape. 
Cuts a diameter adjustable up to. 30” on smali 

‘even bigger on large saws. You ea 

fm table tops, wheels, trays, lazy susans, 

Is, coasters... anything that cally fo 

Circular shape, You can make cove cuts, beveled 


Sule, shoulder cuts, moulding cuts and’ many 
4 Sth depenvling on blade wed. You mst be 


‘completely satisfied or your money back. 
‘Send Check or money order. We pay postage. 


ONLY $4.95 


AMERICAN HOME TOOL CORP. 


DEPT. 11 + 350 BROADWAY * NEW YORK CITY 


porn HAND SAWS 


_ a 


- 
Hives le gett iy 
eer 


‘ob, <s 
BURR MFG. CO. 


VENICE BLVD. 


rectly is one of the most important steps in your 
sure parts to be glued are clean, dry and 

‘of Rogers glue to both surfaces; then clamp 
‘ait from the glued part. (This must be done 
wails, tennons. and dowels.) Allow enough 
‘drying lime to permit adhesion to compensate for any 
shrinkage or expansion. Now you're sure of permanent 
strength. SPECIAL OFFER: A full-sized Jar of Rogers 
ue/'a set ol easy. project plans; 2 helpful “Rogers 

}o0K of Woodworking Shop. Notes”. Send 20c with 

our name and address to Rogers Glue, Gloucester, 


lass. Ask for Rogers Glue at your local store. 
(De suns $data 


install shelves, drawers 
and sliding doors with 


. HARDWARE 
ASSEMBLIES 


io 

=| K-V ADJUSTABLE SHELVES 

=| nn tou can build mod. 
1 Kyo ern, sturdy, adjust- 
4 feroperou able shelves quickly 


‘Shetren with K-V Shelf As- 

sembly hardware, 
These steel electro- 
plated assemblies 
come with easy-to- 
follow instructions 
for mounting shelves 
‘on walls orn built-ins. 


K-V DRAWER SLIDES 


Easy-to-install K-V drawer 
slides won't stickor jam, give 
you noiseless operation. Five 
light to heavy duty models 
made of finest steel, in- 
cluding an under-drawer 
slide for drawers with no 
side clearance. 


1.9 1300 Drawer Side 


K-V SLIDING DOOR HARDWARE 


You can install K-V Sliding Door 
Hardware without special tools, PI 
New improved steal track gives 
noiseless, free-running operation 
always, Complete installation 
hits in variely of sizes for wood, 
Glass doors. 082 Roll-ézy Assembly 
Shown. 


a! 


AND MORE THAN 
40 K-V CLOSET 
FIXTURES 


1-¥ 1 Clthing Carrer 
let you remodel closets eas- 
ily and inexpensively. K-V 
closet fixtures keep closets 
uncluttered and keep clothes 
looking their best. Can be 
installed with a screwdriver, 
KV 2 Garment Bs 


Look for K-V fixtures at leading lumber 
dealers, hardware and department stores. 
KNAPE & VOGT MFG. CO. 
GRAND RAPIDS, MICHIGAN 
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How a tire is recapped 


on tire spreader. Ex 
detect other faults by discolora- 
tiny ridges that can only be felt. 


enced m 
tion, textu 


COMPRESSED AIR, injected between plies at 
Firestone plant, Bronx, N. Y., shows ply separa- 
tion on tire that passed vis pection. Other 
shops use heat test to expand pocketed air. 


BUFFING (or rasping) removes the old tread, 
and gives the base an even, roughened surface 
for a good cement bond. Contour varies with 
size and make, must be checked with templates. 
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suitable for limited service when they’re 
new, but the casings rarely have enough 
built-in strength to last out a second life- 
time. And it is probably safest not to re- 
tread tires if they came on a dressed-up 
used car. Many of the worst tires going— 
including retreads of defective casings— 
are traded in and out of used-car lots, 

But assuming that your tires came as 
original equipment on a new car, or that 
you bought new first-lines or premiums, 
they are likely to be good candidates. It 
helps if you took good care of them in 
the year or two they were wearing out 
their first treads, if they gave no serious 
trouble in that time, if you never drove 
them flat, and if the tread hasn't worn 
down to bare fabric. 

The importance of original casing qual- 
ity can't be overemphasized. But don't 
let yourself get snowed under by rumors 
about nylon versus rayon, or special perils 
in capping tubeless tires, self-sealers, or 
14-inchers. Some shops have had difficul- 
ties with nylons and tubeless, but leading 
treaders now report that any sound casing 
can be successfully capped. Bear in mind, 
however, that after their first year or two 
of service, some tubeless tires begin to lose 
air-holding “integrity.” If this shows up 
during a retreader’s inspection, he may re- 
fuse to process it unless it will be used 
with a tube. 

The time to retread your old tires is 
before the original grooves have worn 
away. You can then be sure there will be 
enough rubber left for a good undertread 
and a sound rubber-to-rubber bond, 

Do you have to buy an extra pair—or 
set—of tires to ride on while you're hay- 
ing your old ones renewed? Not at all. 
On request, most retreaders will provide 
same-day service, whether you deal direct- 
ly or through a gas station or other re- 
tail outlet. You just leave your car in 
the morning and pick it up in the evening 
with the retreads in place. Or if you don’t 
want to leave the car, you can arrange to 
borrow tires for the time yours are in the 
shop. (Some treaders, however, charge an 
extra fee for mounting and demounting 
“Joaners.”) 

A major advantage of having your own. 
tires retreaded is that you can examine 
them for defects before applications of 
heat and paint cover the traces. If you 
have any worries about your own casings 
being switched for inferior ones when you 


VISIBLE GLOVE 


ENDS PAINT- 
STAINED HAND 


Before you paint or start a dirty job in the 
house, garden or garage, rub Du Pont 
PRO-TEK hand cream on your hands and 
arms. It keeps sticky stains away from 


your skin . . . then washes off quickly, 

taking the grime with it. 

Get Du Pont PRO-TEK at © os 

drug, hardware, paint and - No. 420 
auto supply stores. ' 


“because no other pl 
does so many jobs so well 


Du Pont PRO-TEK | 
QLD "rents fans Tie WEEN 


in Painting and Decorating 
Craftsman’s Manual and Textbook 


oN 


Mechanics tell us that our Chan- 
nellock No, 420 is the handiest plier 
of them all. . . the plier th 
for more often than any other 


They like its all "round usefulness 


reach 


- its pipeswreneh grip 


jaw-opening .. . its streamlined de- 


_—>. sign for hard-to-get-at jobs. And 
KESTER yow Il like Channellock for the same 
ruvx (CH) cone reasons. Ask your hardwaye man 
for a Channellock 42! 


Simplitied’* 
we solder 
booklet. At your dealer or write dicect. 


KESTER SOLDER COMPANY 
4254 Wrightwood Avenue Chicago 39, Illinois 


CHAMPION DEARMENT TOOL Co. MEADVILLE, 
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How a tire is recapped (Continued) 


TREAD RUBBER, or “camelback,” is applied after 
sprayed or brushed-on cement has set. Here 
operator centers the strip by hand, then uses 
a roller to squeeze out air for a tight bond. 


a 


CURING BAG is inserted in built-up tire and 
locked in, Tire then goes into clamshell mold, 
and curing bag is inflated to press the rubber 
into the groove-forming ridges of the matrix. 


VULCANIZED TREAD is very similar to new tire’s 
when curing time and temperature are care- 

controlled. This mold uses steam to vul- 
canize rubber; others are heated electrically. 
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turn your back, copy the serial numbers 
off the sidewalls. 

What happens if you decide not to use 
your tires, or if inspection shows up faults 
that make one or more unsuitable for cap- 
ping? You can still take advantage of 
retread economy by buying tires out of 
stock. Present trends favor this method of 
buying by about two to one, but since it 
leaves you with fewer clues to-the condi- 
tion or quality of the original casing, you 
should shop with a little more care. 

You might take an extra-close look at 
price-promotion retreads offered by deal- 
ers who don’t take your old tires in trade. 
Because their suppliers have to scrounge 
for casings, they may be tempted to use 
some that aren't up to scratch. 

There's no way you can see the differ- 
ence between cheap rubber and the better, 
longer-wearing kind, but you may be able 
to tell whether you are being short- 
changed on quantity. According to the 
standards of the Tire Retreading Institute, 
a leading trade association, minimum 
groove depth should be no less than 10/32” 
‘on passenger tires; many shops now use 
11/32” or 12/32” molds for regular tires, 
and up to 16/32” for snow caps. You can 
check tread depth by taking along a nar- 
row ruler or probe when you shop. 

However, this measurement doesn’t 
give you any information about the depth 
of the undertread, or the quality of rubber 
or workmanship. So your best protection 
is to know your retreader or dealer. 

Don’t settle for less than the equiva- 
lent of a new-tire guarantee against tread 
and ply separation and other basic de- 
fects. You should be able to bring a tire 
back for adjustment if it’s a thumper. 

Fairly standard contracts cover free re- 
placements within a three-month period, 
and proportionate adjustments (based on 
time or mileage) on tires that go bad 
after that. However, many treaders guar- 
antee against defects for the life of the 
tire, and some will replace a tire that fails 
for any reason—including tube blowouts, 
glass cuts, and other hazards. 

With that kind of guarantee, backed by 
a good reputation, you can hardly go 
wrong. Tens of millions of good retreads 
have proved themselves in every kind of 
service. Reliable treaders say the only 
thing that distinguishes them from new, 
first-line shoes is that they cost only half 
as much, END 


Free! “Friexpty Howe 
Tozas”—85 photograp! 
many in color, feature tra 
ditional and contemporary 
ideas for building, decorat- 
ing and remodeling using 
cheerful Western Pines. 
Write for your rrex copy to 
Westenn Pine Assocta- 
tion, Dept. 210-L, Yeon 
Bldz., Portland 4, Oregon, 


Space to put things—work desk, too! 


All in this easy-to-build Western Pines unit 


It’s practically a home office, all in one. And 
what a breeze to build! 

Clean-cutting. soft-textured, carefully sea- 
soned Western Pines make for pure pleasure 
in the workshop. 

And nothing takes paint, stains and var- 
hes more beautifully than these handsome, 
sy-to-work, economical woods. 


e your lumber dealer for an estimate, 
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dition. Kay Tire ci 
money can buy. They a 
after rugged machine and hand inspection using 
8-cross check techniques, do casings qualify for 
the Kay retreading process which adheres the 
very best in top-grade rubber. As a matter of 


Not only is the tire as good as new—but thousands 
of satisti mers will tell you that the Kay 

wuperior to any new tire. Superior—be- 
y Tire safety tread design reinforces 
ls to prevent radial cracks, and offers 

igh-traction sure-gripping power. Here is a re- 

tread tire that is tops in quality, peformance and Wf 
p to 40% lower than ff 
indard industry list prices. Price ‘em—com- gp 


Note: Send check or money order. No C.O.D. please. 
‘All peices .0.B. Mineola, N.Y. 


WITH QUALITY RETREAD 


Peet! 
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PRICE SIZE _PRICE 
70x15 $11.95 
800 x15 $11.95 
20x15 $11.95 


guarantee up to 20,000 
today for your 3-way safety tested 
Kay Retread Tires. 


Kay Tires, Ine., 30 Windsor Ave., Mineola, L. 1, N.Y. 
Please send me. Tires Sixe 


Tambor) 
Total remittonce enclosed $. 
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New for Your Car 


2. Leather Is Cut to Pattern. Leather 
upholstery is now available in seat-cover 
shops for your car’s seat and door panels. 
A new plan enables a local seat-cover 
dealer to make a set of paper patterns to 
your design. Working from these, tan- 
nery craftsmen cut pieces of the specified 
color and quality from hides. Upon re- 
ceiving the parts, the seat-cover man re- 
moves the old upholstery, and fits and 
stitches the leather into place. Before the 
pattern system was set up, this work was 
done only by a few custom shops. 


More information about the products shown on this page can 


of Auto Trim Shops, 1123 
NYG. 10; 3. Monroe Auto Equipt., Monroe, ‘Mich. 
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1. Spray Protects Battery. 
You can keep your battery 
up to peak output by wash- 
ing it with baking soda and 
water and scraping ter- 
minals clean every few thou- 
sand miles. After you dry 
the battery and reconnect 
the cables, a coating of 
this battery-terminal aerosol 
spray is designed to retard 
the formation of acid salts 
and prevent corrosion at 
cable ends. When sprayed 
on the battery, the chemical 
is said to prevent electrical 
leakage between cells and 
electrolyte seepage. 


3. “Helper Springs" Level Car. You can 
cram the entire family plus several hun- 
dred pounds of luggage into your car 
when you have these Load-Levelers to 
keep the car from sagging low on its rear 
springs. The helper springs are combined 
with heavy-duty shock absorbers, which 
automatically control the ride under all 
load conditions. When the car is light, 
the shock absorbers dampen spring action 
in the usual manner, providing a smooth 
ride without the stiffness that is some- 
times experienced with extra-load devices. 
To install, you remove the existing rear 
shock absorbers and bolt on the new 
units, which have identical end fittings. 


Home Hobbyist 
Tools by UTICA 


by famous guarantee, hardware stores everywhere! 
UTICA DROP FORGE AND TOOL DIVISION 
Kelsey-Hayes Co., Utica 4, N.Y. 


"Use Utica . . . the tools the experts use” 
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OLD PAINT OFF 


fiow Cost 
HEAVY-BODIED KLEAN-STRIP 


Non-inflammable paint remover 


Fast + Clean + Safe 
The Klean-Strip Co., Inc. « P, 0. Box 10084 » Memphis, Tenn. 


Automatic Saw Ser... 


s MAKE EXTRA PROFI 
>. supa aria at 


of 


y by saw shops and 


x . 
OG tanutacturers everyunere, Every 
UE nachine positivety guaranteed! 


Write for details —today! 
met BEAVER MFG. CO. 
Box 434 
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30-§ 800 ISIS AVENUE + INGLEWOOD, CALIF. 
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Tape 


Why Buy a 
Recorder? 


Hi-fi fan? Family man? Gadgeteer? Here are a few of the 
uses you'll find for the machine that makes its own sound 


SOUNDS OF TODAY will make interesting listen- 
ing tomorrow. Who can say that the growl of 
this passing diesel locomotive won't become as 
rare as yesterday's thundering steam exhausts? 
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This year, half a million Americans will 
buy home tape recorders. They, and 1,500,- 
000 earlier customers, will also buy enough 
magnetic tape to reach 12 times to the 
moon. How can 2,000,000 tape recordists 
justify spending from $100 to $2,000 apiece 
for this electronic gadget? We asked this 
question of a man who's convinced that 
these little boxes with a memory for sound 
are an indispensable part of modern living. 
Here's his answer: 


By Henry B. Comstock 


Y FIRST brush with recorders 
came a year ago when my teen- 
age son decided he couldn't live 

without one. He reminded me that he and 

a high-school buddy with a tape recorder 

had just rated a couple of A’s for a history 

project that they had submitted the 

modern way—on tape. It began with a 

stirring tuba blast, followed by an Edward 

R. Murrow-like voice intoning: “Ancient 

Rome was more than a city; it was a way 

of life.” 

“I blew the horn,” Bob said modestly. 

When that sales pitch failed, he and 
his friend Dick tried another. They knew 
my soft spot—trains. I had once edited a 
railroad magazine, and will still go miles 
to watch the flanged wheels roll. 

With an assist from our local station 
agent, Bob and Dick ran an extension 
cord out of his telegraph bay, and made a 
recording of a diesel plodding upgrade 
with a mile-long freight. When they 
turned it on in our living room, the win- 
dows rattled with the drub of wheels on 
rail joints and the groan of straining draw- 
bars. The only thing I missed was the 


ANGLING FOR A FEW WELL-CHOSEN GURGLES to 
add to the family sound album is part of the 


bluster of a steam locomotive at the head- 
end, and the wail of an honest whistle. 

Bob had counted on that. He reminded 
me that there were still a few far-off spots 
where such a recording could be made. I 
threw up my hands. I knew when I was 
licked. 

But not my wife. 

“I can get along without boxcars run: 
ning through the house,” she said. “What 
we really need is something that will make 
ou 


ecords sound less scratchy.” 
“Those records are ruined already,” 
Bob assured her. “That's the trouble with 


fun. Dud footage isn't wasted. It’s snipped out, 
spliced on the end of the spool and used ag: 


records—they wear out.” Then, in an 
aside to me: “This situation calls for pre- 
recorded tape.” 

The next day he and Dick were back 
with Dick’s recorder. ‘They also had a 
bright-colored carton of tape and a length 
of wire that I’ve since learned to call a 
patch cord, While Bob threaded the tape 
to the receiving spool, Dick plugged one 
end of the cord into a jack on his machine, 
and anchored the clips at the other end to 
the terminals on my own hi-fi speaker en- 
closure. 

“Doing this,” 


he said, “cuts out the 
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CANNED COMMENTARY for showings of travel 
slides doesn’t try to prove that every picture 


little speaker cones on the recorder. You'll 
think you're in Carnegie Hall.” 

We did. The music was unbelievably 
brilliant and crisp, without a trace of 
background noise. As Eine Kleine Nacht- 
musik slid over the playback head you 
could almost see the periwigs bobbing. 

“You buy it like old-fashioned LP rec- 
ords,” Dick shouted over one crescendo. 
“Fifty manufacturers to choose from. 
More than 1,100 selections—opera to be- 
bop. Language lessons, poetry and dra- 
matic readings, too 

My wife was impressed 

“How much music is there ‘on a tape?” 

“Seven-inch spool lasts an hour, if you 
buy it for a dual-track machine like mine 
‘That means you play along half the width 
of the tape for 30 minutes, then flip the 
spool and play along the other half.” 
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Dick should have stopped right there. 
He didn’t. “Of course, pre-recorded tape 
still costs a good bit more than records. 
But the price is bound to come down.” 

“What would we pay for a spool like 
this?” 

“Right ninety-five.” 

“Why, that’s more than twice the price 
of an LP record!” 

“Sure. But this tape is good for hun- 
dreds of playings without a sign of wear. 
If it breaks, you just stick it together with 
splicing tape. Not even a click to show 
where you put the patch on.” 

At this point Bob cut in. He had played 
enough football to know that you change 
your strategy when you're being pushed 
back up field. 

“Personally,” he said, “I’m all for sav- 
ing money by making our own musical 
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Job's dove in sinuses: Finish Is se 

cody Sprayer is u real profes 

Yeas! Ar stores everywhere. 890 Outht in 

Trading gun, hose, eas motor, only $39.95 

° 


“How to Spray” booklet 


‘and iiteratre. Weite WHEEL Kir 


$50 EXTRA 


W. R. BROWN CORP., 2637 N. Normandy, Chicago 35 


ata price YOU 
wes afford 


Mixes while transporting * Dumps 
hydraulically # Attaches tn min 
Ne holes to bor 


UNIVERSAL PULLEYS CO! 
337 N. Mosley, Wichin 


Hanging lle 

== 
ee — — 
mn McKINNEY 


Non-Mortise 
Hinges 


Installs directly on door and 
jamb. No chiseling or cutting. 
A screwdriver is all you need 
rofessional job. Heavy 
gauge steel . . . choice of fin- 
ishes. Send for literature. 


1 
McKinney Manufacturing Company i 
1715 Liverpool Street, Pittsburgh 33, Pa. Hl 
Please send Non-Mortise Hinge literature to: 
 —————— | 
Address. I 

J 


Repair or 
build quickly 
with strong 


ELMER’S” 
GLUE-ALL 


Be a real home “do-it-yourselfer,” Build this fold- 
away work bench easily from Easi-Bild pattern 
4576 with Elmer's Glue-All. It's easy to apply, 
fast drying. Glue-All is also ideal for dozens." 
of other uses around the home. Bonds 
any porous material such as wood, 
pottery, paper or cloth. 

‘Send''50¢ in cash or money order 
for full-size Easi-Bild* Fold-away 
Bench Pattern No. 576 to Elmer's 
Pattern Dept., P. O. Box 26, 
Pleasantville, N. Y. 

#T. M. Reg. Easi:-Bild Pattern Co,, Tne 


i Get « completely waterproof bend with 
ELMER'S® WATERPROOF GLUE 
It’s the glue that boating 
experts use. Apply on any 

| joint subject to water, 
weather, acids or alkalis. 
Super bond is stronger 

| than wood itself! 


| Bondplestictaminates or plywood wal 
f with ELMER'S® CONTACT CEMENT 
|, No.clamps, nails or presses 
needed to do professional 
job quickly. Highly resistant 


to heat and water. Available 
in regular or non-flanimable 
type to meet every need. 


ti 
IF IT's Pordens IT’S GOT TO BE GOOD! 


The Borden Company, Chemical Division 
101957, The Borden Compony 


serremser 1957 265 


FAMILY MEMO TAPE tells Mary, just home from 
school, that her aunt will be back from shop- 


recordings. We can pick up anything we 
want from radio or TV.” 

It was a good try. But my wife shook 
her head. “Scratches or no scratches,” she 
said, “we'll stay with records.” 

During the next few weeks I did a bit 
of researching. I learned that almost no- 
body buys a tape recorder for as obvious 
a reason as replacing a phonograph. There 
has to be a gizmo—some highly personal 
angle that may seem unimportant and 
even zany to the other fellow. Here are a 
few samplings. 

A family was going on a trip. They 
knew from experience that their dog 
wouldn’t eat when left with neighbors. So 
they bought a tape recorder, whistled into 
it a couple of times and said: “Good boy; 
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ping by the time the hall clock strikes three, 
and what's in the refrigerator for a snack. 


come eat your yummies.” It worked. 

An entomologist bought his to eaves- 
drop on insect sounds. An amateur poul- 
try farmer bought one so he could record 
a rooster’s crowing at sunrise, and play 
it in his hen house at time-switch-con- 
trolled intervals throughout the night. 

With this information, I dealt a fast 
card off the bottom of the deck. We had a 
little niece and nephew living with us. 
Three-year-old Johnny still felt that a 
woman's place—his aunt’s, at least—was 
in the home. An hour after we made our 
first attempt to leave him with a baby 
sitter, we were back home. 

I waited until my wife had exchanged 
her party finery for a housecoat. 

“You know,” I said, “I'll bet a tape 


Two good names are 
always better than one 


When you buy a portable electric drill 
look for the name Jacogs on the chuck. 
It is your extra assurance of top tool 
performance, 

An electric drill is no better than its 
chuck...the point where the drill’s power 
is put to work. Many heavy duty opera- 
tions are performed with attachments 
which are held in the chuck, so a tight, 
accurate grip—a Jacoss grip—means 
better work done easier. 

All leading manufacturers of porta- 
ble electric tools equip their drills with 
Jacobs Chucks. Look for the name JACOBS 
on the chuck when you buy. Two good 
names are always better than one. 


The Jacobs Manufacturing Co. 
West Hartford, Connecticut 
~“« VOR TIT/ARBOR SAW 


OnLy, 


$14.75 


GILLIOM oan TOOLS, 4,23, 


WAR SURI 


) coe — Een 
IL SAL "ide 


Electric Car Motor 
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TAKING SOUND OFF TV is a cinch. Action on 
sereen provides cues for precise recording. With 
radio the job is harder; to play safe you pick up 
more than you want, ons later. 


edit select 


recording of your reassuring voice would 
handle situations of this kind. Also, have 
you noticed how often little Mary has 
been saying ‘yeah’ lately? If she could 
hear herself, she might reform.” 

My wife sniffed. “She got those ‘yeahs’ 
from you.” Then: “But it would be nice 
to keep a record of those two on tape. The 
way they say grace together, and those 
little songs of Mary's. She has a good 
voice and perfect pitch.” 

A week later we bought our recorder. 

It cost us less than $150—a price that 
would make fanatical recordists raise eye- 
brows. But I like to think that, within 
limits, what you get out of a rig—whether 
it’s a tool, camera, or tape recorder—is 
pretty much up to you. 

Our machine has the basic capabilities 
for good performance: two tape speeds 
(one for run-of-the-mill stuff, the other for 
fine sound), a “magic-eye” tube to deter- 
mine the right recording level, an odom- 
eter that pinpoints individual sections of 
tape for erasure or playback, and two in- 
put and two output jacks. 

Kill-joy audiophiles tell me the fre- 


OR SOLID? Music- -orectiog tape is 
impartial teacher, as quick to pic 
of the lip as to ‘give eredit, when it's played 
back, to'n really hep flight of triple tonguing. 


quency range of our recorder falls a little 
short of hi-fi phonograph perfection. That 
didn’t bother me after I learned that, 
having passed the age of 45, I probably 
couldn’t hear those top sounds anyway. 
But if you're really fussy, you can buy 
recorders that out-span the frequency 
range of the best LP records. And if you 
want the ultimate in reproduction, less 
than $500 will buy a binaural tape ma- 
chine. With it, you'll have more than 
1,000 pre-recorded stereo-sound selections 
to choose from. These models will also 
record and play back regular monaural 
sound. 

During the past nine months we've dis- 
covered, as most tape-box owners do, that 
the biggest return we get is good music of 
our own choosing. We have some pre- 
recorded tape. But that’s like an amateur 
photographer buying picture post cards; 
the big boot comes from shooting your 
own. 

Let’s say there’s a TV spectacular com- 
ing up. With our recorder patched in be- 
hind the speaker we can have our cake 
and eat it, too, for the unobtrusive tape 


NEXT MONTH: Want to repair your own ailing TV? More often than not, you can! For 
tips on how to diagnose and remedy your TV problems, just tear out and 
save this October Popular Science booklet: 


“Before You Call the TV Repairman” 
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Get right down to bare wood fast SAVOGRAN 
with the guaranteed paint remover— Dept. 903, 25 Huntington Ave., Boston, Moss. 


Strypeeze—the fastest selling paint remover I Please send me new illustrated i 
in America. booklet, ‘‘How to Remove and Restore 


I All Finishes”, Enclosed find 25, I 
Avalable at pant and hardware stores everywhere 
< Name. I 
Kwikeere cleans all brushes fast! Even the WE 4 aaregs I 
hardest brush softens in a ify with KWIKEEZE. IE 1 
Ho rising, no mess. Parte oral brits. I ZH 
—— - 


~ LIMITED QUANTITY 


below manufacturer's cost! 


6O WATT 
AMPLIFIER 


sole is 
she specictions 


limited, act fos 
‘And share our enthusiasm! First run, quality compen 
SPECIFICATIONS 
We @ «OW. 
thon 156 20 


2 Octal rocket ft 
1k 0.SDB 20 eps 
"£108, 7 to 70,000 eps 
1.5 volts rms. for 60 wots 

ssathoice of 18 oF 30 


IN FACTORY SEALED 
CARTONS 


manufactured 


to sell for 
‘Mail Orders Filled Promptly 
For more high fidelity bargains 


*169% 


MusiCrafft 48 East Oak St., Chicago 11, Ill., DElaware 7-4150 
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What’s Coming 
in Tape Machines? 


IETHER you're a hi-fi fan or 

a casual phonograph listener, 
you may be.switching from records 
to tape sooner than you think. Four 
main things, say the experts, will put 
tape recorders into millions of homes 
within the next few years: 

@ Lower tape speeds will slash 
costs by putting two to four times 
as much time on each reel. Profes- 
sional machines move tape at 15 
inches per second; hi-fi tapes for 
home playback are now paced at 
7% ips. To get equal quality at 
lower speeds, the magnetic-record- 
ing-head gaps across which tape 
passes are being narrowed to a frac- 
tion of a hair’s width. Experimental 
laboratory machines are putting out 
hi-fi sound at 17% i.p.s. At this speed, 
a 600-foot (five-inch diameter) tape 
reel could hold as much as two 
hours of music. 

© Cartridges that eliminate load- 
ing, threading and rewinding opera- 
tions will give tape the convenience 
of discs. Now used on some special- 
purpose machines (Pentron, Viking, 
Mohawk), they will soon be avail- 
able for home players. Cartridges 
are self-threading; you just pop 
them on and push a button. 

@ Stereophonic sound, an exciting 
development, will get a big boost 
from dozens of low-cost players and 
adapters coming on the market this 
year. Stereo uses two simultaneous 
sound tracks recorded from slight- 
ly different angles. Played back 
through separate magnetic heads, 
amplifiers and loudspeakers, they 
give you the feeling of space, dis- 
tance and direction you get from 
listening to a live performance. 

© Tape doesn’t wear out. Unlike 
a grooved disc, it doesn’t get 
scratchy, either. So whether you 
collect stereo or regular (monaural) 
sounds, your tapes will be as clean 
the thousandth time you play them 
as they are the first. 
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won't interfere with the picture or sound. 

We're selective in our radio and TV 
pickups. If a recording doesn’t satisfy us, 
we erase it at once. We keep individual 
spools for Bob's jazz, tunes that Mary 
and Johnny like, musical comedies, and 
my wife's favorite operas and symphonies. 
This prevents hodge-podge concerts, or 
constant switching of spools. 

We use the same system for special 
tapes. Bob has a small roll for home- 
work. A recitation played back a dozen 
times before going to bed has a surprising 
way of planting itself in his memory. My 
wife has a tape that she leaves on the 
recorder when she’s out and wants a. word 
with us. A red card on the table beside 
it is a signal for Mary, just home from 
school, to flip the switch. The box tells 
her to change to her yellow dress, and 
what's in the refrigerator for a snack. 

Then there’s that family sound album. 
Since you can’t be selective when you're 

¢ for your grandson’s lustiest wail, 
we catch-as-catch-can, snip out the prize 
excerpts, and splice them together. 

Bob and his friend Dick go for more 
elaborate editing. With two tape recorders 
and the Les Paul technique, they think 
nothing of building themselves up into a 
12-piece band, imposing one instrument 
after another on successive recordings. 
They have also collected a weird assort- 
ment of special audio effects, ranging from 
New York Harbor sounds to a dynamite 
blast in a stone quarry. They dub these 
into what they've tried to convince me 
are educational tapes for school use. 

We never inflict tape-box entertain- 
ment on friends unless they ask for it. 
The only exception is the running com- 
mentaries we've recorded to go with show- 
ings of color slides. Like the minister who 
wanted to hear what one of his sermons 
sounded like and fell asleep halfway 
through the playback, I've learned to trim 
my recorded travel talk to a minimum— 
a kindness to both the pictures and our 
friends. 

We're constantly finding new uses for 
our box. The other day, for example, we 
sent our first tape-letter to a fellow re- 
cordist. That’s going to be a big use for 
these machines, now that they’ve passed 
the novelty stage. 

Their versatility in dozens of personal 
and family uses convinces me that tape 
recorders are a firm part of tomorrow. END 


Repairs ina Jiffy 
with DOT SPEEDY RIVETS 


Literally hundreds of uses! Make or mend 
luggage, footwear, clothing, household uten- 
fe 


k, easy fastening of cloth, leat 
in metals! A simple swat with « 
hammer does the trick. Speedy 
Rivets are available in 2 sizes. 
Only 15¢ per card. At haré 
ware counters most every- 
where. Get yours now! 


took forthe J) ont 


COLUMBIA FASTENER CO. 
3229 5. Ashland 


hoge 


“THINGS TO MAKE 
ON TOOLS YOU OWN” 


NEW DELTA hard bound book illustrates ond clearly describes © 
wid (on af useful projects desir @ built on each of 
the basic tools you own only $1.00, Send for FREE folder on 

Power Too! Div., Rockwell Mig. 
Pinnburgh 8, Po. 


SAKRETE #7 


Dry-mised concrete ond mortor in 9 


ing supply 
hardware "store ~ today! ‘1957 


ak for the Bag with the Yellow Dimond! 


NEW 1957 CATALOC 


BOAT KITS 


Seay Molded FIBERGLAS BOAT KITS. Truly profesional reels. NO 
upkeep. SAVE 2/lanembly time. 12 to 16 f. Unilties ond Runobouts. 
SEND 35e for 64 poge Boot Kit & 24 page Sea Roy Catalogs. SEND $1.00 


BOAT PLANS 
inboord outboard 6-40' wood -plywood-ateal ¢ 


& PATTERN. 
CL a gra ie] sone os for PLAN CATALOG 


WRITE Ni 


EASY TO BUILD-Devigned 
for the amateur. Over 200, 
J 21 fr Formed hulle 


Build Your Own 


are welder 
SAVE $200 to $300! GET INTO 


_ big paying jobs 
Easy to own...easy to use! 


Highly profitable welding jobs 
can be yours—right away-—with 

weight, portable Build 
Your Own model. This home 
built welder can give you per- 
formance comparable ‘to. that 
of a factory-built outfit. No 
other business offers the 
Drofit potential that welding 
does-sfor (sucha Tow inital 
investment 


“Husky Boy’ 200 amp. 
Welds anywhere, Light, 
rugged, compact, ‘and air 
cooled. Easily mounts to 
your trailer for traveling to 
the profitable emergency re- 
pair: Jobs. 


AC Transformer Type 
295 amp. AC Welder for ope 
ating on single phase 220 volt 
power. Just right for produc: 
{ion and repair work in shops 
‘A welder that quickly pays for 
itself out of extra earnings. 


AC Welder, AC Power 
200 amp. combination that 
you can connect to your own 
Power source. Furnishes cur- 
Fent for welding and power 
for running tools, lights, ete, 
With the 00d used 
. you can build 
/our own portable combin: 
ion welder and power unit. 
for full 
uild Your 
My Kiet. Gets you 
started in a highiy profitable 
welding business. 


Welding Lessons 200 pages fully illus- $1.00 
trated, with charts and diagrams. Self-teaching. 


‘Hopart BROTHERS CO., Box PAT, Try, Ohio 


Phone FE 2-1223 
HOBART BROTHERS CO., Box i, tar on 
Without obligation, send complete tiie 1: 
(1 BUILD Your OWN (3 AC TRANSFORMER 
| G2 "HusKY Boy” 14 AC WELDER, AC POWER 
| Gj Tell me about the Hobart Non Profit Welding School 
1 Send Welding Lessons Book. 1 enclose $1.00. 
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61/2" MODEL 536 


COMPLETELY NEW SAW 
FOR THE HOME CRAFTSMAN 


Makes every cut required—even 2” lumber at 
45° bevel. New, hi-speed motor—over 1 horse- 
power. With precision, helical gears. Transmits 


full motor power to blade for high cut! 
Model 536 also features the Varinb! 
clutch—an exclusi .. Protec 
motor burn-ou gear-wear 
new feature means professional SKIL quality 
in a saw at a home workshop price. Try 
your favorite hardware or building supply. 
SKIL Model 536 614" saw—$54.95. 


MOST POWERFUL 
=, DRILL MADE FOR 
THE MONEY! 


See for yourself! Look 
at the amperage rating 
on the nameplate of any 

| Y%4" drill. There's where 

1 the power is. And SKIL 


Model 549 beats them 
allt Only $29.95. 


Versamatic 


REVERSIBLE SCREW DRIVER 
AND SPEED REDUCER 


|First time ever! It REVERSES! 


Drive and remove screws with 
‘Supreme Versamatic. Versamatic re- 
duces 7 to 1, increases power 
7-fold. Reverses with one twist. Han- 
dies even the largest screws with 
ease. Also for nut running (adapter 
furnished); tapping; 
duty drilling where speed reduction 
is needed. Fingertip control means 
safe, fast work. Complete set $14.9: 
‘At hardware stores ot direct from 


DO MORE PLANING JOBS 
WITH LOW COST BELSAW 
vine 


ft Giada Ks he ate 
fai 


N, Athens 2, Ohio 


The POPULAR SCIENCE 
Shop Notebook 


Reading the sizes stamped on drill shanks can tax 
eyes to the limit. Dab light-colored paint on the 
shanks and wipe off the excess. Enough paint will 
stay in the markings (right) to make them easy to 
read, even in poor light.—F. A. Javor, Newark, N. J. 


Glued corner joints look better—especially when 
they’re painted—if a little fillet is formed along the 
inside corner to relieve the sharp angle. After clamp- 
ing, wipe the squeezed-out glue from the joint with 
a rag draped over one fingertip. This will clean out 
the excess glue, yet leave a small amount in the 
corner, Brush fine sawdust over it and let it dry. 
The finer particles will cling to the glue line, form- 
ing a neat fillet—C. C. Cooley, New Buffalo, Mich. 


A hacksaw will cut deeper if its throat is widened 
by adding an extension to the front of the frame. 
Cut off the eye that holds the blade tightener and 
cut a vertical slot in the frame by drilling a series 
of holes and filing them out. Bend a new eye for 
the blade tightener in a piece of metal strip and cut 
it to the same length as the original front leg of the 
frame. Rivet a guide pin near the top of the strip and 
tap a hole about midway for a locking screw. Loosen 
the screw and slide the extension down for maxi- 
mum cutting depth—C. H. Willey, Concord, N. H. 


Metals can be turned with hand tools almost as 
easily as wood. The trick is to grind the tool sharp 
and support it as close to the work as possible. ‘This 
radius-turning tool is a good example of a hand tool 
for metal. To make it, grind a shallow curve across 
the end of a piece of heavy hacksaw blade, then hold 
the flat side against a corner of the grinding wheel 
to grind a back-rake angle behind the curve. Position 
the lathe’s tool-bit holder in front of the work to 
support the tool. Shave off the metal freehand, check- 
ing it frequently with a radius gauge or template. 
Move the tool support closer to the work as ma- 
terial is removed.—G. Schlenk, Drexel Hill, Pa. 


Don’t discard a broken steel tape. It can be more 
useful than when it was whole. Short pieces snipped 
from it in 4” to 6” lengths make it easy to measure 
in tight spots where longer rules won’t fit. A pin vise 
makes a good holder for the small scales. A 2 or 3° 
length tacked to the edge of your workbench is 
handy for such common jobs as taking quick 
measurements, or sizing the width and thickness of : 
stock.—Phil McCafferty, Cedar Rapids, Iowa. os 
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Got a shaft that needs straightening? You can 
unbend it accurately between the centers of a lathe— 
even a woodworking lathe—without damaging the 
machine. Support the shaft between the head and 
tailstock and rotate it by hand until the hollow side 
of the bend faces up. Place a small block of hard- 
wood on each end of the shaft and straddle them 
with a steel bar that’s heavier than the shaft. Squeeze 
the shaft and the bar together with a C clamp or V 
block; the bar won’t flex but the shaft will. Over- 
bend ‘the shaft a bit to compensate for springback. 
Remove the bar and rotate the shaft against a dial 
indicator to see if it is true. Repeat the process, if 
necessary, to completely remove the bend—H. J. 
Gerber, Stillwater, Okla. 


You can lock the jaw adjustment of cam-action 
pliers simply by adding a lock nut to the adjusting 
screw. Remove the screw, then twist on a nut of 
matching thread and screw it back into the handle. 
After setting the required jaw opening, run the nut 
up tight against the handle of the pliers to lock the 
adjusting screw.—Arthur B, Welch, Syracuse, N. Y. 


Wire that’s kinked and bent can be quickly re- 
stored to factory-fresh condition. Fasten one end in 
a vise and pull the taut. Then run a hard- 
wood dowel or a plastic screwdriver handle firmly 
down its length, or, if easier, draw the wire between 
thumb and screwdriver handle with a motion similar 
to combing long hair. After a few such passes, the 
kinks will disappear and the smoothed-out wire will 
take on a long, uniform curve, making it easy to roll 
into coils for storage—R. J. Cotton, Chicago. 


HAVE YOU TRIED THIS? 


To prepare a butt joint for gluing 
without the convenience of a jointer 
to produce matching edges, try this: 
Place the two pieces edge to edge and 
lightly nail a strip of scrap wood over 
the joint, Invert the pieces and saw 
along the joint line. The saw kerf will 
remove material from both meeting 
edges and any variation on one edge 
will be compensated for on the other. 
After the scrap has been removed and 
the two pieces glued, the joint will be 
perfectly fitted.—Rev. C. R. Moase, New 
Wiltshire, P. E. 1, Canada. 
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SEPTEMBER IS FIX-UP MONTH 
Save Dollars On Home Repairs with 


Plastic Steel. 


A DEVCON PRODUCT 


80% STEEL— 
20% PLASTIC 


AS EASY TO USE AS MODELING CLAY 


A completely new way to make permanent rej 
to furniture, toys, tools, models. Fixes I 
pipes, tanks, radiators, cracked engine blocks. 


Bonds to metals, ‘ae! 
and other surfaces . omes hard and tough 
as steel in 2 hours... can be machi 


NEW HANDY HOME Kit 98c 


Also $1.89 and $3.95 sizes at leading hardware 
and hobby stores. WRITE FOR FREE BOOKLET. 


DEVGON CORPORATION 

in seconds! 
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COMPLETE KIT PRICE 


(ALL OF ABOVE INCLUDED) 
\ ORDER DIRECT FROM AD- 
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Send Payment Or Purchase Order Today 
FREE—FALL 1957 CATALOG 
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Sei 0 comets frm ay Prost wid TiO'volt AC line, 
Dynamic Industrial type transformer Are 


(ee Wveltshop Yor industrial ase “edey. Order” frost, this ed. 


Uterature on larger equipment available on reques 


DYNAMIC WELDER COMPANY, 1 


8 5. Federal Street, Dey 


1. D3-J, Chicago 16, Ilinols 
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inspire yourself 
@ 


WITH JBL SIGNATURE PRECISION LOUDSPEAKERS 


Build the best high fidelity system ever. Start with 
precision JBL Signature loudspeaker units. ‘The 
way they feel 

t 


m of your high fidelity 
Sound system, JBL Signature speakers hi 
g00d, solid feel. They like ‘what. they are — 
Precision acoustical instruments. Sound from 
& properly enclosed JBL Signature speaker 

rT it is verbatim reproduction. 
Remember, it takes’ iio more work on Your part 16 
build with the best. 


With ‘cast frame, highly re 
fined ‘magnetic circuitr 
edge-wound aluminum voice 
coil, the D130 isa true 
precision transducer. 


For improved bass response, you mount your D130 
in. properly engineered scoustical enclosur 
Either of these two are ideal for your D130. 


C37 Bass Reflex Enclosur C40 Folded Horn 


Hear the D130 in thi 

Authorized 4BL Signature Audio Spec 

blueprints for building your own enclosure are 
fable from the factory. 


‘Add a JBL Signature hig 
fremueny unt and ‘ied 
‘network to. re enclosed D130, \ 
aloted low reqeenoy ented s 
The O73 shown Nore te made with 
@mechined aluminum, annular, 
Seprmentliy-tapered home 
magnet and exelurie in 
rabisten it begs vou ploene, 
‘more transparent round, 
greatly improved definition. 


“JBL” means 
JAMES B. LANSING SOUND, INC. 
+ 9249 casitas avenue, los angeles 39, california 

1 want more information on the following 
0130____075. C37. 40 


Send free catalog_——___and name of 
rest JBL Signature Dealer 


name. 
address. 
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MOORE MANUFACTURING. CO. 


MAKE MONEY: SAVE MONEY?” 
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“SEND FOR FREE 1957 WHOLESALE CATALOG TODAY 
'SILVO HARDWARE COMPANY 
Dept. P59, Box 266, Phila. 5, Pa. 


ELECTRIC WELDER ‘V2; 


The “Little Marvel" all-metal wo} 
Wel 


Srimoney ba 
fenders, 
wlth: evers im 
Girectlons: $1.95 pi 
foreh accessory for soldering, cutting. 
32:00 Sepoatt on COD. 78 Ampere 
Frio, ere AS OR oe OE 


ESSAY MFG. CO., Dept. 47, Quincy 69, Mi 


Get This NEW Catalog of 


woo & WOODWORKING 


EQUIPMENT 
WoRto’s LancesT 
DOMESTIC AND 


Wovcoines,nanowane Tools ALi 
Cow MONEY SAVING Fi 


me Short Cuts 
Tape Strengthens Pages a nd Ti Ps 


of Loose-Leaf Book 

I cup out the Fi 
many other PS a 
them in a loose-leaf book. Since the 
book gets lots of handling at our 
house the pages need some reinforce- 
ment more rugged than the usual 
tiny circles stuck on at the ring 
holes. Because of its’extreme tough- 
ness, I settled for masking tape. 

I sandwich the cut edge of each 
page between long strips of tape. 
Half the width of each strip extends 
beyond the page and I punch the 
holes in this double-tape thickness. — 
R.E. West, Newark, N. J. 


FROM PS READERS 


Cabinet with Angled Drawers Needs No Projecting Handles 


rock, 


‘Tizrep drawer fronts give 
this kitchen cabinet a clap- 
board-like face with no dan- 
gling pulls or protruding 
knobs in sight. Finger grips 
are hollowed out in the 
overhang. 

‘The drawers are grooved 
at the sides to slide over 
rails, but otherwise internal 
construction is convention- 
al. A bread board above also 
has an angled front.—Hi 
Sibley, Nuevo, Calif. 
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Short Cuts 


and Tips 


Soft-Drink Bottles Make Movable Insulators on Electric Fence 


You can cut costs when installing an 
electric cattle fence if you use pop bottles 
for insulators. And you get a fence that 
can be relocated easily, too. Just drive 


14” rods into the ground for posts, up-end 


a bottle over each one, and loop the elec- 


tric wire around the necks of the bottles.— 
Fred R. Allen, Grand Junction, Colo. 


Mi PLYWOOD 


SHEET 
ALUMINUM 

— FASTEN TO 
BASE OF SAW 


Trap on Saw Sends Sawdust to Catch-Box on the Shop Floor 


A Hoonep deflector keeps sawdust from 
messing up my shop as fast as it used to. 
I cut two side panels from 4” by 6” scraps 
of 4” plywood, wrapped a strip of thin 
sheet aluminum around them and stapled 
it to the edges. After cutting a mouth 
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opening, I bent the metal flap inward and 
downward to deflect sawdust to a box 
under the opening in the base. Some saw- 
dust from the radial saw still escapes, but 
enough is trapped to make for a big im- 
provement.—Darrell Huff, Sonoma, Calif. 


amazing scientific development 


Gamma 
Atomic 
Radiation 
Detector 


PROTECT YOU! 
FAMILY WITH GAI 


‘An amazing new dévelopment in nuclear detection has 
been utilized to produce on inexpensive emergency 
radiation detector for use os o home survey meter in 
the event of @ nuclear explosion. Since scientific tests 
have proved that the intensity of radiation varies 
greatly within the overall area of fallout, o family 
may then find the safest spot in their own home by 
Using @ detection instrument such os GARD. 


GARD js small and light weight. It hos no moving 
parts that weor, or parts thot discharge or need 
charging, ond is made from non-breakable materials. 
GARD will lost indefinitely, ond will be instantly 
ready for use oF re-use af any time. 

Your family deserves the protection of a radiation 
ee. ORDER NOW-ONLY $7.50 
15 DAY MONEY BACK TRIAL OFFER. Send $7.50 for 
your GARD. If you are nat completely sats 

your GARD and your money will be refunded imme- 
diately without question. 


Send check or money order to: 
jax Sargent-Rayment Co. 
4926 E. 12th Ss., Oakland 1, Calif. 


DRAINS cellors, cisterns 
\IRRIGATES - CIRCULATI 


LABAWCO PUMPS, Belle 


NOW You Can DRILL, SAW, REAM, CUT 
.. ALL WITH ONE BIT! 


‘urpose, 
Metal. ‘BUY From Your Dealer or: 
‘order today. 


Dealer & Jobber Inqutes invited. tonal Git 


‘DRILL & TOOL CO., 3000 Metes Traticway, Kansas City, Me. 


Johnson 


PORTABLE 


> AIR COMPRESSOR 


New! Poy 
‘ 


Fedhgl lat? 


© Home Inside and Outside Painters 
© Home Workshoppers 
© Do-it-Yourselfers 2 


© Boat Builders and Maintenance 
» Farmers — Hobbyists 


Yes sir! Only 23 Ibs. complete with motor 
—and ‘still as sturdy and dependable as 
much heavier compressors. 

‘This Johnson Service Company POWER 
AIRE is what you want for a “professional” 
job of paint spraying, inflating, insecticide 

spraying, ete. It's a little “giant” — 
Light weight, com- | 100% ball bearing 
F Saitise, long. | and needie roller 
wide, Tor high | bearing construction. 
Piston type, produces 


With direct connected | oil free air: 
1/3 hp. G.E. Motor. | Delivers 3% cfm. of 
Built-in surge tank | free air and 50 psi 
Climinates pulsation | pressure. 
seehQgStoFaee tank | Guaranteed perform- 
needed. Snee quailty mas 
Forced air internal advanced en- 
cooling — runs 20° | gineering. Simple, 
fo 60° cooler. billess, efficient. 


Johnson Service Company POWER AIRE 
comes as a complete package unit—motor 
and compressor ready to plug in, 15 ft. air 
hose, and a spray gun that’s a pleasure to 
worl a 


Johnson Service Co. 
Compressor Division « Milwaukee 1,Wis. 


‘mutic Temperature ond Air Conditioning Control Systems. 


Neninececeta eines tstemenstaatiapeteciatanarbeseatans 
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Short Cuts 


Wire Locates 
Electric Cable 

Mucu of my work as an 
electrical contractor is put- 
ting in receptacles in side 
walls on the first floor. I 
save guesswork and time by 
making a small hole in the 
floor below the receptacle 
and pushing through a fine 
wire. When I go below, I 
measure from the wire to 
the midpoint of the wall, 
and this shows me where to 
drill for the electrical cable. 
After the connection is 
made, I plug up the floor hole with a 
match stick. When I have to go to an up- 
per floor to pick up the line, I poke a wire 


For many jobs— 
from wiping off an 
oilstone-honed blade 
to mopping up paint 
remover—a piece of 
newspaper can be the 
handiest item in a 
shop. To keep a sup- 
ply on tap, I pile up 
old papers an inch 
thick and cut the 
pages into quarters with a knife. Then I 
use an old drill to make a hole and hang 
the stack of papers on a nail with wire— 
Simon Liebowitz, New York City. 


280 rorutar science 


through a small hole in the ceiling. The 
hole is too tiny to be noticed later.— 
1. R. Hicks, Centralia, Mo. 


Two-Hammer Trick Saves Board 

T’ve found a sure and simple way of 
protecting wallboard from a slip of the 
hammer when I am countersinking the 
nails used to attach it. I place the ball of 
a ball-peen hammer against the head of 
the partly driven nail. Then I hit the flat 
face of the hammer with another hammer 
and the nail is set. The little dimple made 
by the ball of the hammer makes it easier 
later to fill in the nail holes with plaster. 
—G. L. Strobeck, Irwin, Pa. 


Beer Can Is Soap Dispenser 
WirH a beer can soap owen 

and a marble you 
can make a handy 
shop soap dispenser. 
Cut away the bottom 
of a can like the one 
shown, drop the mar- 
ble in the funnel 
neck and nail the can 
to the wall. Fill the 
can with granulated 
soap. Push up on the - 
marble to get soap._— 
J. A. Comstock, W ells- 
boro, Pa. 


Bore 35 standard holes 
with just one tool 


New IRWIN 
Expansive Bit 
lets you dial your sizem™ \ 


Dott now with 


Just turn the dial and you're 
set to go with this new Irwin 
Expansive bit. No hunting for 
the size you need. Fits all hand 
bit braces. Clean, fast, accurate 
boring action from Ti" to 3*— 
35 standard hole sizes in all! 
‘And what a really fine preel- 
sion tool to own. It's drop- 
forged from special bit steel, 
heat treated full length, ma- 
chined for accuracy and sharp- 
ness, highly polished, too. Two 
cutters supplied with each bit. 
‘Model No. 21 with 4%” to 134" 
boring range also available 
Ideal for home handyman, pro- 
Use DAP Kwil-Seal® for water-tight joints around bath- fessional woodworker, or farm. 
tub, sink, tiling, baseboards. A wonder-white sealer. Sen ree epeniert bank 


ware dealer soon. 
Long-lasting. Get handy tubes and free do-it-yourself 


booklet at hardware, paint and building supply dealers. I I 


Wilmington, Ohio 


the original solid 
center auger bit 


DICKS-ARMSTRONG-PONTIUS, inc. 
General Offices: Dayton, Ohio 


screw drivers 
screw driver bits 


Do a Better Job 

with DREMEL 
STRAIGHT-LINE ACTION 
SANDERS 

Send for FREE 

Power Too! Catalog 

DREMEL MFG. CO. 
RACE $14.85 to $34.85 


fete paint or ondergiaze 


BL | ines ccrams, metal 
"Ask your denier 
DEALERS | HOI 


Master paint| “Professional” | Ask about 
i every heavy duty 
‘Simpie, [Induetrint 
striping 
tools 


Mott $325 


Brand new 145th Anniversary Edition of Constantis 
Matuel™ foe, Crattenen= 126, pages, manly Til calor 
Complete selection of rare and fancy imported and dorse 

. rood: Seneera. "Inlay carvings mouldings, hard-to-get 

IW [Reme,'nardwaré, upholstery supplies plant. patterns an 

Bm Docit:Yourvelf information, Send, 50e {refunded om frst 
Order) tor this big catalog and reference guide 


ALBERT CONSTANTINE 
1 Stock-sho 


2054C Eastchester Rd., Ne 
With ONE HAND you can reach and 


EASY TO. mer OMtetAN? zea Gein ted easy 10 


IN YouR sHOP! 


TL SOR ETT reat toe tout out! 
GRIT casera ever soe cer oul! 
a Screws. Trya few boxes. You'll lihe thera! eel 
Tn NEW CLEAR 
SCREW: [ASTIC BOXES ace 
FOR EASY DRIVING, ALL WOOD 
= SCREWS ARE SPEEDIZED LOOK FOR THIS 
dp inpisble mbreegene ten on “STOCE rear SHOP” sansa 
Se — ee a 


DISPLAY AT 
YOUR STORE 


hardest woods! This /ree extra feature eliminates bent 

DraweRacks can be Brig yiyrmms ee, sore and aching hands. 

EEPROM A TITER 45k for "STOCK yonr SHOP” the mexi time you buy screws. 
ELCO TOOL & SCREW CORP, ROCKFORD, Itt. 


This blade won’t 


BUCKLE! 


Disston-Carlson 
CHIEF. 10'— 
$3.25; 12'—$3.50 


It’s the 
DISSTON-CARLSON 


BIG CHIEF 
STEEL TAPE RULE 


‘The BIG CHIEF'S wide %4” white blade 
stays rigid... makes extended overhead 
and reach-in measurements easy! And just 
look at all the other features it offers! 


@ Jet black numerals on a crack- 
‘gleaming white surface for at- 
reading. 


@ Double graduations in feet and inches. 
Stud markings every 16”. 


@ Patented easy action swing tip for 
accurate inside and butt-end measure- 
ments. 


@ Famous Disston 10-second blade 
change permits easy replacement with- 
out opening case. 


@ Light, 5% oz. chrome plated case. 


At better hardware and building supply 
dealers. . . everywhere! 


For free folders write: Henry DISSTON DIVISION 
HH. K. Porter Company, Inc. + PHILADELPHIA 35, PA. 


HENRY DISSTON DIVISION 
H.K. PORTER COMPANY, INC. 
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All About Ford’s Edsel 
(Continued fre ge 103) 

So the rear fenders were lapped over, 
and the tail-light pattern took on a gull- 
wing appearance. 

A second major decision was that the 
car had to have an individuality of ap- 
pearance that would keep it safe from con- 
fusion with any other car. At a block and 
a half, other cars looked alike. All the 
grille lines were horizontal. 

The stylists doodled and doodled to get 
something different. In the end there was 
only one answer—a vertical motif. That 
accounts for the egg-on-end ellipse on the 
front of the car with an “impact ring”— 
irreverently referred to by some Edsel per- 

An article on how to take care of 

@ °58 Edsel appears on 242. 


sonnel as the “horse collar”— in the cen- 
ter. The nostalgic touch is deliberate. It 
smacks of the old La Salle or Packard. 
“We wanted something familiar,” ex- 
plained a Ford stylist, “so the customers 
could ‘identify with it. 
‘The vertical grille design led inevitably 
to a hump in the hood—a “strong defini- 
tion instead of a slope-off.” Edsel men in- 
sist that the hood design provides the 
motorist with a sense of direction, ; 
‘The decision to add the Edsel to the 
Ford Motor stable of cars, at a cost of 
a quarter of a billion dollars, was strictly 
self-protective. The company figured it 
was losing 100,000 customers a year to 
competitive manufacturers as Ford car 
owners “upgraded” to costlier vehicles. 
Chevrolet owners could upgrade to Pon- 
tiac, Buick or Olds, and Plymouth owners 
to Dodge, De Soto or the Chrysler Wind- 
sor. Ford owners could upgrade only to 
Mercury and still stay in the family. 
Medium-priced cars, including the top 
grades of Chevy, Ford and Plymouth, ac- 
count for 60 per cent of all U. S. sales. 
Ford Motor hopes now to keep a lot of 
that truant cash in its own till. 
Implementing the Edsel’s introduction 
is a campaign to establish dealerships sell- 
ing only the one car for “more stalls in the 
market place.” Norman K. VanDerzee, 
the sales head, has some 1,400 Edsel-only 
dealers among a total of 1,500. The others 
sell other Ford Motor cars, too. 
Because plans for any model-year are 
locked up a full year ahead of a car’s ap- 


All About Ford’s Edsel 
pearance, Edsel is in an unusual position. 
“Here we are,” remarked one member 
of the styling staff just before the car's un- 
veiling, “finishing up plans for the 1959 
lines of cars, and we're not even on the 

market yet with the first Edsel.” 
Now he’s busy working on plans for the 
1960 Edsel. END 


Specifications of the 1958 Edsel 


All four lines of cars—the Ranger, Pacer, 
Corsair and Citation—have the following at~ 
tributes in common: 

Engines: OHV V-8’s developing maximum 
horsepower at 4,600 r. p. m. and torque at 

"p.m, Compression ratio, 10.5:1. 
le ratios: With standard transmis- 
lable on Ranger and Pacer only) 
; overdrive, 3.89; with automatic 
transmission, 2.91 or’ 3.22; station wagons, 
3.89 or 3.7. 

Steering ratios: 31.8 
ard transmission or ove! 
with automatic transmission, 23 

Springs: front coil, rear semi-elliptic. 

‘Tread: front 59.4 in,, rear 59 i 


RANGER and PACER 


(Model: four-door sedan) 

Engine: 303 hp.; torque 400 Ib./ft.; bore 
and stroke, 4.05 in. by 3.5 in.; displacement, 
361 cu. in.; engine piston travel in feet per 
minute at 40 m.p.h., 1,810. 

‘Transm 
torque convert 

Brake-lining a 

Outside dimens 
overall length with bumpers and guards, 
209.9; width 78.7; wheelbase 118. 

Inside dimensions in inches: seat-cushion 
width front and rear 60; leg room front 43.1, 
rear 40.7; headroom front 33.8, rear 33.5 
seat height front 10.7, rea i 
distance, steering wheel to seat cushion with 
seat in mid-position, 5.6. 

Tire size: 8.00 by 14. 


CORSAIR and CITATION 


(Model: four-door hardtop) 

Engine: 345 hp.; torque 476 Ib./ft.; bore 
and stroke, 4.2 in. by 3.7 in.; displacement, 
410 cu. in.} engine piston travel in feet per 
minute at 40 m.p.h., 1,842.3. 

Transmissi torque converter. 

lining 12.8 sq. in. 

Outside dimensions in inches: height, 56.8; 
overall length with bumpers and guards, 
218.7; width, 79.8; wheelbase, 124. 

Inside dimensions in inches: seat-cushion 
width, front 63.2, rear 63.6; leg room, front 
44.2, rear 43.4; headroom, front 33.8, rear 
32.7; seat height, front 10.5, rear 14.4; verti- 
cai distance, steering wheel to seat cushion 
with seat in’ mid-position, 6. 

Tire size: 8.50 by 14. 


DISSTON 
by the 

SMOOTH 

EDGE 


Next time you cut plywood or 
other well-seasoned woods, use a 10-, 11- or 12- 
point Disston Hand Saw. Note how easily it cuts 

. what a beautifully smooth finished edge it 
leaves! That's because these fine-toothed saws are 
specifically designed for finishing work. Made of 
fine tool steel, with perfectly tempered and double 
taper ground blade, Disston Saws give years and 
years of service, too. 


‘At better hardware dealers... everywhere! 


Pe ad ee 


Choose @ SY%-polnt Dison Hend Choose a 7-, 8+ oF 9-polnt Disson 
Sow for cutting with the grain. Hand Saw for cutting ocrssthe grain. 


FREE ILLUSTRATED BOOKLET! 64-page Disston Saw, 
Tool & File Manual. Tells how to choose and use 
tools; how to care for them. Helpful hints on wood 
and metal working, and selection of materials. For 
your free copy write today to: Henry Disston Division, 
H. K. Porter Company, Inc., Philadelphia 35, Pa. 


HENRY DISSTON DIVISION 
H.K. PORTER COMPANY, INC. 


serrenner 1957 283 


NEW WEATHERSTRIP 


has unique pile that 
seals out costly drafts 


~ 


No home insulation 
job is complete until 
doors are tightly 


| sealed with DrafTite 


. the new kind of 


weatherstrip, 
Here's weather- 
strip built like the kind used to seal out 
drafts in your car at speeds of 60 miles 
per hour or better, 
cls of stiff, tightly packed “piles” 
lions of dead air cells that cold 


and wind can't penetrate, Anchored in 
rubber and attached to rustproof alumine 
strips, Draf! sts a lifetin 


weatherstrip 


t like felt. It won't deteriorate 


Tt ca 
and deform like rubber. It won't buckle 
and bend like ordinary metal. It 
hardens, never gets waterlogged. Once it’s 
fitted, your doors are permanently sealed 


er 


against the toughest winter weather. 


Buy it now from your hardware or build- 
ing supply dealer. It costs only $1.98 to 
seal an average door frame and 69¢ for the 
door bottom. Installs in minutes. *Trade Mark 


Ihe Stendaed Produce Co, 


LEXINGTON, KENTUCKY 
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How Disaster Strikes 
[Continued from page 108) 


killed 235 children aged up to four and 
268 people over 70—but only 37 people 
aged 20 to 24. 

The result, many fire experts think, will 
be a rise in disasters such as the one in 
Warrenton, Mo., early this year. In that 
| tragedy, more than 70 people died in a 
nursing-home blaze. There have been 
enough such catastrophes recently to start 
a probe by the Social Security Adminis- 
tration of nursing-home conditions. 

How about vehicle catastrophes—air, 
rail and highway? In the past 15 years, air 
and auto catastrophes have increased 
steadily while rail disasters have dropped. 
“The reason,” says a National Safety 
Council official, “is largely that air and 
auto travel have grown, while railroads 
have concentrated all their increase in 
freight rather than passenger traffic.” 

From 1941 to 1955, U. S. airlines 
boosted their traffic from a little over a 
| billion passenger miles to some 23 billion. 

With more planes flying more people, 
there were more air disasters. The record 
shows there were almost three times as 
many people killed in air catastrophes 
during the 1951-1955 period as in 1941- 
1945. This does not mean that air traffic 
has grown riskier; by the only rational in- 
dex, deaths per million passenger miles, 
it has grown steadily safer. 

Meanwhile, railroads saw their passen- 
ger traffic slide downward, from 291% bil- 
lion miles in 1941 to 281% billion in 1955. 
This, together with new safety equipment, 
helped drop the disaster tolls among the 
nation’s railroads. 

All indications point to still more ex- 
pansion of air and highway travel in the 
decade ahead. So you can expect aircraft 
and motor vehicles, along with fires and 
possibly tornadoes, to bulk largest in the 
next 10 years’ disasters. 

Can you protect yourself against dis- 
asters? Not easily. It’s obviously a good 
idea to check on fire dangers in your 
| home, and to get rid of such wind haz- 
ards as dead trees. And to check your 
insurance policies—you may find that you 
can’t collect if your home is wrecked by 
waves, overflowing lakes and streams, 
snow, sand or dust. If you're barred from 
payments in these cases, you may be able 
to add low-cost coverage. END 


Riding the Turnpike Express 
Continued from pare 113 
we were rolling again, I asked him what 
drivers did about such embarrassments 
as drunken riders or stowaway pets. 

“If a drunk is willing to sleep it off, 
we let him be,” he said. “If he makes 
trouble we get him off; we'll call the cops 
if we have to. The only animals we'll 
take are Seeing Eye dogs escorting a 
blind person. But sometimes a passenger 
smuggles through a Chihuahua in a 
pocket, or a kitten in a carton.” 

Drivers won't pull up to help a woman 
change a tire, but they will stop to put 
out an auto’ fire or supply first aid. 

To become a Hound driver, as they're 
called among themselves and truckers, 
you first pass a series of aptitude tests 
(with enough psychological checks to dis- 
cover your boiling point in tough traffic 
or with cranky passengers). Then you go 
for training in regional driving schools. 
About one in 10 applicants is taken on. 

The 156-mile Indiana Toll Road ends 
near construction work being done on the 
Calumet Skyway, which will eventually 
cut down on the stop-and-go driving we 
had from that point. 

Eventually, Chicago: After handling 
some tight turns on Wacker Drive, Moore 


swung into the tunnel ramp leading to | 


Greyhound’s big underground loading 
concourse, Electric-eye signals held him 
briefly; then he got the dispatcher’s light, 
rolled around to the dock it assigned him, 
and pulled in with a gentle sighing of air 
brakes. Time 10:55. 

We had come 860 miles in 16 hours 
and 40 minutes actual running time, at 
an average speed of 50.7 m.p.h. We'd 
been set down in the heart of Chicago’s 
Loop, in a swank modern terminal close 
to hotels, transportation, stores and thea- 
ters. Our luggage arrived with us (150 
pounds rides free on a ticket). We'd 
saved money; round-trip fares between 
Chicago and New York, including tax, are 
about $40 by bus, $63 by rail coach, $73 
by air coach. 

There was one catch. As we said good- 
byes to those going to California, Cal- 
gary, Oregon and other far-flung places, 
I had to duck the perfectly natural ques- 
tion they all asked in return. 

How the heck could I tell them Bill 
and I were taking a bus right back to 
New York? END 


StANSTRIF 


NEW KIND OF SEAL 


Protects garage doors... 
seals out rain, snow, drafts 


StanStrip doubles the 
life of garage doors by 
cushioning the shock 
ofclosing, Atthe same 
time, it permanently 
seals the door bottom 
against rain, snow, 
dirt and drafts. 

And you can install it in only a few 
minutes, 

StanStrip is molded from a special syn- 
thetic rubber developed expressly for this 


kind of service. 

It’s tough . . . to withstand abrasion and 
impact. It stays soft and flexible in the 
coldest weather. It never sets or deforms. 


It follows the raggedest floor contours to 
make the tightest possible seal. 

You've invested a lot of money in your 
overhead garage doors and you'll want to 
protect that investment. 

You can protect an eight-foot door for 
only $2.95 with StanStrip. A sixteen-foot 
strip costs only $5.90. Your hardware or 
building supply dealer has StanStrip now. 
Install it this week end. Trade Mark 


Ihe Standaed Feoducts Ce. 


LEXINGTON, KENTUCKY 
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How Your Youngs: 
r 


companies take the broad view that any 
studying an employee does on his own 
time is good for the company. 

When does the company pay? Some re- 
fund the tuition immediately upon regis- 
tration; others wait until the grades are 
in, Many of the latter will lend the tuition 
until time to settle up. 

Who is eligible? Most programs cover 
both salaried and hourly workers. Some 
say any employee is eligible; others spec- 
ify he must have a year or so of service. 
But that doesn’t mean that everybody 
who wants in gets in. For college courses 
and many skilled-craftsmen courses, a 
high-school diploma is essential. And ap- 
titude tests preselect the most promising 
candidates for very generous programs. 

Besides the companies I’ve mentioned, 
here are 17 other blue-chip firms with tui- 
tion-aid plans: Eastman Kodak, Ameri- 
can Cyanamid, B. F, Goodrich, Western 
Electric, Armstrong, American Cord and 
Webbing, American Viscose, Celanese 
Corp., Brown and Williamson Tobacco 
Corp., General Dynamics, American Gas 
and Electric, Food Fair Stores, Bigelow- 
Sanford, M. W. Kellogg, Standard-Vac- 
uum Oil, Home Life Insurance, Metro- 
politan Life Insurance, 


Alternate ci 
and work periods 

‘This is the “co-op” plan for earning a 
college degree in five years—a college stu- 
dent shares a full-time job with a class- 
mate. They alternate on the job and in 
the classroom. The money earned in the 
work phase is usually more than enough 
to carry all expenses. 

Last month in the article “You Can 
Afford to Send Your Child to College,” 
PS mentioned several colleges cooperating 
in this program. Here our concern is with 
the cooperating companies, and there are 
more than 600! They include such firms 
as DuPont, General Dynamics, Armco 
Steel, Allis-Chalmers, Armstrong, Chrys- 
ler, and International Nickel. RCA re- 
ports it has 96 “co-op” students working 
at plants in Camden, N. J.; Cincinnati, 
Ohio; Harrison, N. J.; Lancaster, Pa.; 
Moorestown, N. J.; Somerville, N. J.; and 
Waltham, Mass. 

Perhaps the most unusual cooperation 
scheme is that of General Motors, which 
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Can Choose Both a Job and School 
ined jrom page 17] 


operates its own “co-op” college, the Gen- 
eral Motors Institute, at Flint, Mich. Stu- 
dents—about 2,500 of them—divide their 
time between instruction at the institute 
and carefully planned work assignments 
in GM factories or dealerships. They 
change from study to work and back to 
study every month or two. 

‘Technically all student “appointees” 
must be sponsored by a division of GM. 
However, if your son is not now working 
for GM and is interested, he can apply by 
writing to the Registrar, General Motors 
Institute, Flint, Mich. A sponsorship will 
be arranged if he qualifies. 


4 Ge away to school 
at the company’s expense 

‘You will find that many companies now 
are setting up scholarship programs for 
employees (or their children). 

The Food Fair Stores Foundation of- 
fers personnel of that supermarket chain 
78 scholarships a year. They typically 
are renewed annually and have a value 
over the four college years of $1,000 to 
$4,000. Among other companies that re- 
serve scholarships for employees (or em- 
ployees’ children) : Standard Oil of New 
Jersey, American Steel & Wire, Chicago 
Tribune, General Electric, Goodall-San- 
ford, Hotel Statler, Monsanto Chemical, 
Norfolk & Western R.R., N. Y. Airbrake, 
US. Steel. 

Owens-Illinois scholarships (more than 
a dozen) are open to others besides its em- 
ployees, and it offers, in addition, to guar- 
antee the winners summer jobs. Minimum 
pay: $600 per season. 

‘The Johns-Manville Corp. has a unique 
program of aid which it calls “Company 
Offers” rather than scholarships. If it 
would like an employee to undertake a 
particular course of study to make him 
more valuable to the company, it will send 
him to college at full company expense— 
and at full pay. 

Free education for your youngster 
needn't stop with college, either. Many 
firms have fellowship programs, for em- 
ployees going after advanced degrees, 
which are far more generous than the 
companies’ undergraduate scholarships. 

Many an employee who starts off well 
at free education may find his employer 
paying him to keep going. END 
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Toughest Rescue in Mining History 
[Continued from page 127] 


mines since he was 16. Tiedemann selected 
the team to work with him, choosing the 
strongest, ablest and most courageous of 
the miners. 

Spiess and Effenberger, sitting in the 
darkness, knew nothing of the rescue work 
going on within a few hundred feet of 
them. Cold was no problem, the tempera- 
ture of their area being close to 80 degrees 
Fahrenheit. But their limbs were begin- 
ning to stiffen. To keep them limber they 
took occasional exercise, stumbling up 
and down the dark pit. By now, they were 
beginning to get slightly faint from 
hunger. Water helped ease pangs from 
empty stomachs. 

Spiess, a deeply religious man, prayed 
a good deal. Effenberger recalls: “I al- 
ways had big ideas about being a success 
and about making money. Somehow, 
these things no longer seemed important. 
The important thing was to be alive.” 

They both worried a great deal about 
their wives and children. How would they 
get along if... Effenberger’s wife and son 
were in the Russian zone of Germany, near 
Leipzig. Plans had been laid to get them 
out, and into free Germany by Christmas. 
What would happen to them if the Christ- 
mas reunion didn’t take place? 

Below them that fourth day at Level 8, 
the drill was biting into the rock. But its 
progress seemed torturously slow—seven 
feet an hour when everything went right. 
As a precautionary measure, Mieles de- 
cided to start a second boring. A bor- 
rowed drill was set up a short distance 
down the tunnel from the first. 

By the fifth day, Spiess and Effenberger 
could hear the faint grinding sound of the 
approaching drill, guessed what it meant. 
From time to time it would stop while 
workmen below screwed on another length 
of shaft. There were moments of terror. 
Had the drill broken down? Was the 
rescue effort being abandoned? Trying 
desperately to signal, they pounded on 
mine rails with iron bars. Then the most 
wonderful of all sounds—the faint grind- 
ing—would begin again, all the time get- 
ting nearer. 

At three a.m. of the sixth day there was 
a crunching sound on the floor of the dank 
prison. Effenberger switched on a light. 
‘There was the slowly rotating head of the 


288 PoruLaR SCIENCE 


drill. The two men grabbed bars and 
started pounding furiously. The crew of 
rescuers heard them. They had gotten 
through. Then began the long job of pull- 
ing the drill shaft out, uncoupling sections 
one at a time. 

Banking on success of the drilling, 
Mieles had made advance preparations. 
He had ordered the mine machine shop to 
make a slender, four-foot-long aluminum 
“bomb.” Packed with food, this would be 
pushed up through the hole to the trapped 
men. A company doctor had drawn up an 
appropriate menu for semi-starved men: 
porridge, zwieback, milk, dextrose, tea, 
chocolate. Other things were packed in 
the bomb: lamp batteries, pencils, paper, 
a ball of string—to be used to draw up a 
telephone wire. A miner’s lamp was fas- 
tened atop the bomb, its beam pointing 
upward, so the trapped men could see its 
approach. 

For hours Effenberger and Spiess 
hovered around the top of the drill hole. 
Then, peering down, they could see the 
faint light approaching. “Here comes 
salvation,” said Effenberger. 

By December 3, Tiedemann and his 
crew had the old shaft retimbered so it was 
safe. They were now ready to begin work 
on the rescue shaft. Starting above the 
cave-in area, and proceeding in a slanting 
direction so as to avoid as much of the 
loose, shifting rubble as possible, it had to 
traverse a distance of 40 feet. To prevent 
further cave-in, the new shaft was boxed 
with heavy timbering as it progressed 
downward. 

Since the shaft was small—46 by 50 
inches—there was usually room for only 
‘one man at a time at the advancing face. 
Big stones were broken up with drills, 
Fragments were loaded in iron buckets, 
and the buckets passed upward to men 
clinging precariously to timbering. As 
many as 14 men at a time crowded into 
the small hole. At moments of greatest 
pressure, the exertion required of the man 
at the face was such that even the strongest 
could last no more than 20 minutes. Relief 
took over while he had a rest period. 

Spiess and Effenberger had eaten the 
food from the first bomb with the full ex- 
pectancy that from now on there would 
be a steady supply. Then Bomb No. 2 
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Toughest Rescue in Mining History 


jammed in the shaft, probably against 
loose rock. It had to be drilled out—a 24- 
hour job. Hunger and despair returned 
to the trapped miners. 

With communications re-established 
and food transport up and down the drill 
hole working smoothly, life became more 
tolerable. Soap was sent up for baths in 
the iron tubs. Letters to wives came down 
“How about a steak?” 
Working under conditions almost fan- 


| tastically difficult, Tiedemann inched his 


shaft toward the trap area. On the eighth 
day it broke into the entry. “You are all 
right now,” called Tiedemann. Word was 
flashed to the surface, Ruth Spiess bought 


| a bunch of flowers for her husband. Res- 


cue seemed minutes away. Then the earth 
gave another convulsive shake. 

There was another deep rumble. The 
rescue shaft was well timbered and had 
survived. But the previously open space at 
the bottom of the shaft was now closed by 
tons of loose rock. The trap had been 
sprung again. 

On a round-the-clock basis, the new 
cave-in was attacked. On December 8 at 
five p.m. the final break-through was 
made. Rescue was at hand—the longest, 
most difficult rescue in modern mining 
history, and probably, at $30,000, the most 


Tiedemann, rightly idolized by the men 
who work for him, crawled through the 
opening. Not knowing what emotional 
state the trapped men might be in, and not 
wanting anything to go wrong at this mo- 
ment, he sat down and started chatting 
matter-of-factly. 

He told how the rescue had been ef- 
fected. It had been quite a job. The big- 
gest job he'd ever undertaken. Yes, the 
letter Effenberger had written his wife had 
been mailed. He could start for their re- 
union in a couple of days, after a routine 
hospital check-up. 

As he talked, Tiedemann watched the 
two men—whose faces were covered with 
stubbly beards. Finally, he was con- 
vinced that they were strong enough to 
clamber up the timbering in the rescue 
shaft, and climb in the big steel bucket for 
the ride up to Level 7. 

Casually he rose, stretched. “Come on 
boys,” he said. “Time to go. This shift 
has lasted long enough.” 


Amateur ‘Moon Watchers’ Get Set 

[Continued from paze 137] 
field of his telescope. “Out,” “In,” and 
“Out of the field,” he may call as he does | 
so. (At stations that dispense with signal 
buttons, and use the observer's voice di- 
rectly for timing, short prearranged words 
like “Time!” or “Mark!” would have to 
be used.) 

All this may happen fast—in less time 
than it takes to tell it. At its nearest 
200-mile approach to observers, the satel- 
lite will be going as fast as 1.3 degrees a 
second, and so will be visible for less than 
10 seconds in a watcher’s ’scope. 

Ata satellite finder’s jubilant shout, do 
his fellow-observers drop their tasks and 
join in a look? Nothing of the sort! With 
spartan discipline, they must keep right 
on with their own watching, resisting any 
temptation to desert their posts. It’s pos- 
sible that the supposed sighting was a 
false one, perhaps mistaking a plane’s 
lights for the satellite—and the real one 
might come past another watcher a mo- 
ment later. 

The one who does share a look at the 
satellite is the team’s leader, for it’s his 
duty to make sure there’s no mistake 
about it. He'll follow it with a telescope 
or binocular of his own. So that he can 
swing his instrument into the satellite's 
path in a hurry, it may need a quick- 
adjusting mounting of special design; 
that’s the problem they’ve been working 
on most recently at Silver Spring. 

The scene of action shifts, once a 
satellite sighting’s verified. The team 
goes indoors, for a playback of the tape 
recording. Starting from an identified 
even minute, the leader and several ob- 


servers count the seconds of the time | 


signals, up to each “beep” of the electric 
button. When all agree on the count, the 
leader jots down each time, upon a rough 


pencil sketch of the satellite’s path across | 


the observer's field of view. 
Since each watcher’s view of the sky is 
limited to about 12 degrees, the declina- 
tion or altitude of the satellite’s meridian 
crossing is roughly fixed simply by which 
observer saw it. This observer should be 
able to refine the figure’s accuracy to 
within one degree, by estimating how 
high or low in his field the satellite 
a mast. 
Notes in hand, Wright as team leader 
will then pick up his telephone and 
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Amatcur ‘Moon Watchers’ Get Set to Spot a Satellite 


call Moonwatch headquarters, the Visual 
Tracking Center set up by the Smithso- 
nian Astrophysical Observatory at Cam- 
bridge, Mass. Having identified himself 
and his station, he’ll read off the data of 
the satellite sighting. 

An electronic brain takes over now. At 
the Center, Wright’s figures will promptly 
be fed into a huge computing machine, 
together with the latitude and longitude 
of his Silver Spring station. These last 
figures are already on file at the Center 
for all registered Moonwatch stations, 
which are the only sources from which 
amateurs’ reports of sightings will be 
accepted for use. 

From leaders of other Moonwatch sta- 
tions, similar telephoned reports will be 
coming in at the Center, and will likewise 
be fed into the electronic brain. Chewing 
on the first scattered few received, the 
computer will tentatively calculate the 
satellite’s orbit and predict its future 
path. As it digests later reports, it will 
revise its calculations, and foretell the 
course of the “moon” more and more 
accurately. 

The amateurs will have professional 
rivals. Scientists are setting up a world- 
wide net of radio receiving stations to 
track a satellite, by the signals its Mini- 
track radio transmitter will continuously 
emit during the batteries’ life of about 
three weeks. The Minitrack observing net 
will chart the “moon's” orbit with an 
electronic computer of its own. 

Lastly, giant Schmidt cameras. will 
have been set up at strategic points 
over the globe to track the satellite with 
the greatest precision of all. Their photos 
will be essential to the important scien- 
tific studies that depend upon observing 
the satellite’s motion. But these ultra- 
powerful telescopic cameras have so lim- 
ited a field of view, only three degrees 
wide, that they'll be unable to find the 
satellite themselves. They'll have to be 
directed to it, by either the Moonwatch 
or the Minitrack network. So will astro- 
nomical observatories’ great telescopes. 

Now, if all goes according to plan, the 
scientists’ Minitrack network will be able 
to locate a newly launched satellite 
promptly—and to tell the Schmidt sta- 
tions where to point their big cameras. 

Where do the amateurs come in, then? 
Initially their role will be to backstop 
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the scientis:s. Suppose a satellite's ra- 
dio doesn’t work—unlikely, but possible 
enough to give the Minitrackers bad 
dreams. Then the tiny globe could be 
lost in the sky and never found again. 
Not only would that particular launching 
go for naught; if it happened to be the 
only successful one of the whole series, 
all the effort and expense of the $50,000,- 
000 satellite project would have been in 
vain. Unless, that is, devoted amateurs at 
toy-sized telescopes could locate the silent 
satellite and save the day. If a “moon” 
is lost, the amateurs’ Moonwatch stations 
will go on an emergency schedule of con- 
tinuous evening and morning watches 
until it’s found. 

The leading role will go to the ama- 
teurs, in any case, before the end of a 
satellite’s career. Eventually its orbit will 
wobble unpredictably, as it loses altitude 
and spirals downward into the earth’s 
atmosphere. Then the Schmidt cameras 
will lose it. Its radio will long since have 
gone dead. Only the amateurs will be 
able to keep on following the “moon” 
during the last and especially interesting 
period of its existence. That is the time 
when its motion, by revealing the un- 
known density of the rarefied air up there, 
will tell what scientists and future space- 
men need to know about the very fringe 
of the atmosphere. 

In between, during the major part of a 
satellite's life—which may range up to 
a year or more, if it can be placed accur- 
ately enough in its intended orbit—Moon- 
watch teams will keep in practice observ- 
ing it. Taking many factors including 
weather into account, observers at a typi- 
cal Moonwatch station should be able 
to see the satellite something like once 
a week on the average (though actually 
at inore uneven intervals), either during 
evening or early-morning twilight hours. 
For as long as a satellite follows a known 
and predictable path, those will be the 
times when the Moonwatch teams will 
assemble and go into action. 

History will be made by amateurs of 
Moonwatch. Says Dr. J. Allen Hynek, in 
charge of the optical Satellite Tracking 
Program: “We believe that these teams 
may well be recognized in the future as 
pioneers in the greatest scientific research 
project ever participated in by non-pro- 
fessional observers.” END 
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Engine of Tomorrow Goes to Work Today 
[Continued from page 141) 


refineries are blown up in war, it can run 
on crude oil; we have fed it everything 
from 100-octane gasoline to shale oil.” 

GM’s next move, says Underwood, is 
to put a free-piston locomotive on the 
rails. The engine will be a “siamesed 
unit”—two gasifiers will pipe gas to a 
common turbine geared to the drive 
wheels, delivering 1,500 to 2,000 hp. This 
locomotive, which will be running by the 
end of the year, is not the first of the new 
motors to drive an iron horse. Since 1952 
a free-piston locomotive built by Renault, 
the French auto maker, has piled up more 
than 60,000 miles hauling 2 240-ton train 
daily between Paris and Cambrai, A 
single gasifier drives the turbine, deliver- 
ing about 1,000 hp. to the wheels through 
reduction gears. Operation has been sim- 
ple and trouble-free, Efficiency reportedly 
matches that of the diesel, burning the 
cheapest residual fuel oil. “No other loco- 
motive,” states The Engineer's Digest, 
“approaches the successful compromise 
between first cost, maintenance and fuel 
cost, as demonstrated by the French ex- 
periment.” 

While several inventors were early 
workers on the free-piston principle, chief 
credit is given to Marquis Pateras Pescara 
of Spain, a helicopter pioneer who built 
an engine in 1923, thinking it might drive 
an ungainly whirlybird he had made. It 
didn’t. But the novel engine attracted 
wide attention. Junkers of Germany built 
free-piston air compressors without the 
turbines. ‘These were used on German 
U-boats during World War II. Marquis 
Pescara sold his patents 20 years ago to 
a Swiss engineering group. Iis two associ- 
ated French firms, SIGMA and SEME, 
are now leading manufacturers. Last year 
about 80 free-piston engines were in oper- 
ation in Europe for marine and stationary 
power. Associated British Engineering 
Ltd. has contracted to build the world’s 
largest free-piston plant, of 36,000-kw. 
capacity, as a part of the Singapore pub- 
lic-utility system. 

Like the diesel, the free piston has 
first proved itself in big installations of 
the “draft-horse” class. While it took 
diesel breeders about 35 years to produce 
a “mule” (trucks, tractors, buses), there 
is every indication that the new engine 
will reach this status much earlier. Al- 
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ready committed to commercial produc- 
tion for ships and locomotives, General 
Motors will next develop heavy-duty auto- 
motive engines. International Harvester’s 
research department is also working on 
an engine, and regards it as attractive 
from the standpoints of performance, 
economy, simplicity and operator-comfort. 

Ford is setting no sales date for its 
tractor, but Dearborn top brass recently 
asked its free-piston engineers what they 
would say if given unlimited funds and 
orders for full steam ahead, They replied 
that they would rather work on the engine 
for a while. 

“We have two goals for further develop- 
ment,” said Klotsch. “We should be able 
to run the pistons at twice their present 
speed and double the power output. Of 
course that involves a lot of engineering. 
And we should develop automatic controls 
for the bounce pressure [the compressed- 
air ‘springs’ that force the pistons back 
together when they reach the end of their 
outward strokes] and ‘for the maximum 
effective working stroke of the pistons. 
Today the pistons do about what they 
want to do; we want them to follow 
definite orders. They will become less 
‘free’ but more efficient.” 

‘There is little doubt that under a crash 
program a line of free-piston-powered 
heavy-duty vehicles could appear in the 
salesrooms in three years. But engineer- 
ing is only one factor in such a decision, 
and the date of debut is still cloudy. 

The free-piston passenger car—the 
“race horse” of the line—will come last 
on anyone's schedule. Dr. Donald H. 
Frey, associate director of the Ford Scien- 
tific Laboratory, believes that any new 
motor that supplants today’s gasoline 
engine must weigh less, occupy less space, 
cost less, operate more economically and 
give better vehicle performance, and that 
not a single one of these factors can be 
ignored. 

‘That is a tall order, but men like Paul 
Klotsch are confident that it can be filled. 
They know they are shooting at moving 
targets, for far more money and talent 
are being spent on improving the straight 
gas turbine and the gasoline engine. If 
such men prevail, we may have a superior, 
cheaper car engine that will convert fuel 
oil into mileage now unheard of. END 
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Drilling for oil in the Gulf of Mexico. i sas ‘ 
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—lots of good flavor all the w 


Hanks Matha 


pany, Winston-Salem, N.C. 


HAVE A REAL CIGARETTE- 
HAVE A 


Discover the difference between “just smoking”...and Camels! 


Taste tediterence!Came’s Feel the difference! The ex. Enjoy. the difterence 

g00d, rich flavor is deeply sat- elusive Camel blend of costly 
z 0 frills, no 

the finest 


